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FHWA RIGHT-OF-WAY INVESTIGATION WORK PLAN 
Avery Landing 
Avery, Idaho 

1.0 INTRODUCTION 

AMEC Geomatrix, Inc. (AMEC) and Robert Peccia and Associates, Inc. (RPA) have prepared this 
Work Plan on behalf of Western Federal Lands Highway Division (WFLHD) of the Federal Highway 
Administration (FHWA) in response to an executive order from the United States Environmental 
Protection Agency (EPA) to FHWA to carry out additional testing and site cleanup of contamination at 
the Avery Landing former railroad yard (site).  This Work Plan describes subsurface investigation 
activities to be performed at the site under the Clean Water Act as amended by the Oil Pollution Act, 
consistent with the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and sections of the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP) applicable to removal actions (40 Code of Federal Regulations [CFR] Section 300.415). 

The EPA has found and identified contamination of the soils and groundwater in an area along the 
St. Joe River in Idaho historically known as the Avery Landing Railway Yard.  EPA has found both 
CERCLA regulated substances and Clean Water Act violations (specifically oil) contaminating soil and 
groundwater at the site with releases to the St. Joe River.  The oil contamination extends onto FHWA 
property along Idaho State Highway 50.  FHWA acquired the original railroad grade right-of-way 
located along the northern edge of the Avery Landing site for construction and expansion of State 
Highway 50.  Soil and groundwater at the site are known to contain petroleum hydrocarbons and 
other hazardous substances (primarily related to hydrocarbon impacts), apparently associated with 
the site's historical use as a railroad roundhouse and maintenance facility (Ecology and Environment, 
2010).  EPA has completed an Engineers Evaluation/Cost Analysis (EE/CA) (Ecology and 
Environment, 2010) and developed a draft Action Memorandum (Action Memo) that outlines the 
preferred cleanup of the contamination at Avery Landing.  The Action Memo was approved on 
July 5, 2011.  EPA’s executive order requires FHWA to complete a removal action consistent with the 
Action Memo on the FHWA property; however, soil characterization has not been performed on the 
right-of-way to a level necessary to complete a suitable design for the removal action.  Specifically the 
northern extent of petroleum impacts on to the FHWA property, including the east/west lateral extent 
of impacts along State Highway 50, is not characterized.  This Work Plan presents an approach to 
characterize the extent of soil impacts within the right-of-way owned by FHWA to determine the extent 
of removal actions necessary under the executive order and provide information for design of the 
removal action or alternatively to document that no further action is necessary.   
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1.1 SITE DESCRIPTION  
The Avery Landing site is located in the St. Joe River Valley in the Bitterroot Mountains in northern 
Idaho, 1 mile west of the town of Avery in Shoshone County (Figure 1).  The site is directly adjacent to 
the St. Joe River to the south and includes a portion of Highway 50 to the north.  The site is located 
within the northeast quarter of Section 16, Township 45 North, Range 5 East, and the northwest 
corner of Section 15, Township 45 North, Range 5 East. 

The site is divided into three properties.  The former railroad grade right-of-way, along the northern 
border of the site, is owned by FHWA.  South of the railroad grade, the eastern portion of the site 
(Section 15) is owned by Larry Bentcik, who maintains a vacation cottage and mule corral on the 
property.  The western portion (Section 16) is owned by Potlatch Corporation (Potlatch).  Until 
recently, several year-round and seasonal residents lived on the property, and associated houses, 
motor homes, and a domestic well were located on the Potlatch property.  In 2009, Potlatch removed 
and/or demolished the residences and disconnected the trailer sites from the domestic well.  The well 
is reportedly disconnected and not in use (Ecology and Environment, 2010), but it apparently has not 
been abandoned in accordance with state regulations. 

1.2 BACKGROUND  
A summary of site history and environmental impacts is provided in this section.  This section is 
summarized from a complete literature review of site history and use, as well as of the currently 
known extent of environmental impacts at the site, that was performed in an Engineering 
Evaluation/Cost Analysis (EE/CA) conducted for the site in 2010 (Ecology and Environment, 2010).  
The site and relevant historical features are depicted in Figure 2. 

The site was used as a switching and maintenance facility for the Chicago, Milwaukee, St. Paul, and 
Pacific Railroad (Milwaukee Railroad) from 1907 until 1977.  The facility included structures 
associated with railroad operations, including a turntable, roundhouse, machine shop, fan house, 
engine house, boiler house, storehouses, coal dock, oil tanks, a pump house, and other aboveground 
structures.  Activities included refueling locomotives, using solvents to clean engine parts, cleaning 
locomotives, and maintaining equipment.  The facility was located at the end of an electric rail line 
from the east; at the Avery facility, trains switched to fuel oil and/or diesel locomotives.  Fuel oil was 
stored on site in a 500,000-gallon above-ground storage tank (AST).  The Milwaukee Railroad began 
to operate electric locomotives in the mid-1910s and continued until the mid-1970s, and transformer 
oil was reportedly stored at the Avery Landing site.  During field investigations in 2007 and 2009, trace 
concentrations of PCBs and other CERCLA regulated substances were detected in subsurface soils, 
in groundwater, and within light non-aqueous phase liquid or LNAPL (LNAPL) on site, although not on 
FHWA property.  Hydrocarbon contamination is the main contaminant that has been found on the 
FHWA right-of-way.  A number of polycyclic aromatic hydrocarbons (PAHs) have also been detected 
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below screening levels, but only 2-methylnapthalene (5.21 milligrams per kilogram [mg/kg]) in one 
sample (boring BH-5 at 7.5 feet below ground surface [bgs]) has been detected above the Idaho 
Default Target Level (IDTL) of 3.3 mg/kg for that compound. 

From 1973 to 1980, Potlatch leased portions of the site from the Milwaukee Railroad (renamed the 
CMC Real Estate Company), then acquired the western portion (Section 16) of the site in 1980.  
Potlatch leveled and graded the property and then used it for temporary log storage.  Portions of the 
property have also been leased to other tenants for log storage, parking, and trailer sites.  All 
buildings and equipment associated with the former railroad maintenance facility were demolished 
after Milwaukee Railroad ceased operations, but it unknown when or by whom.  The eastern portion 
was sold to David Thierault, then purchased by Mr. Larry Bentcik, the current owner, in 2007.  

The original railroad grade along the northern edge of the site was acquired by FHWA for use in the 
construction and expansion of State Highway 50.  A portion of the site extends to the shoulder north 
of the highway.  In this location, a former railroad roundhouse AST was located.  Potlatch, which has 
conducted several remedial activities on-site, re-injected untreated groundwater in this area from a 
pump-and-treat system present on site during the 1990s, after processing the groundwater through an 
oil/water separator.  

Soil and groundwater characterization has been performed at the site during several previous 
investigations, including, most recently, an EPA Removal Assessment (Ecology and Environment, 
2007) and field investigations conducted by Potlatch (Golder, 2009, 2010).  The results of these and 
former investigations have been summarized in the 2010 EE/CA (Ecology and Environment, 2010), 
for which the field work was performed by Potlatch under a 2007 Administrative Settlement 
Agreement and Order on Consent (ASAOC) with EPA (Golder, 2009, 2010).   

Based on the findings of the EE/CA, soil, groundwater, surface water, and sediment at the Avery 
Landing site have been found to contain petroleum hydrocarbons and hazardous substances 
(predominantly related to the hydrocarbon plume) that appear to be associated with the site's 
historical use as a railroad roundhouse and maintenance facility for the Milwaukee Railroad 
(Figure 3).  Petroleum hydrocarbons (diesel and heavy oil) are present in subsurface soil and 
groundwater and are discharging into the St. Joe River, which is adjacent to the site.  Free product 
(LNAPL) has been observed in borings and monitoring wells on site, indicating that a continuing 
source of petroleum hydrocarbons is present in subsurface soils and contributing to ongoing impacts 
to the St. Joe River.  The Action Memo (EPA, 2011), approved July 5, 2011, requires that a removal 
action consisting of excavation and removal of contaminated soils and LNAPL be performed to the 
extent practical and that excavated soils be disposed of at a permitted landfill.  EPA anticipates that 
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the bulk of the contamination will be removed and that remaining contamination will be addressed by 
natural attenuation.   

The extent of the known petroleum and LNAPL impacts is depicted in Figure 3.  With the exception of 
a cluster of borings near the northeast corner of the site (in the area of former groundwater re-
injection by Potlatch), no borings or monitoring wells have been advanced within the FHWA right-of-
way during previous investigations, and the extent of soil impacts on FHWA property is therefore only 
inferred in the characterization work performed to date. 

1.3 OBJECTIVES 
The objective of the site characterization described in this Work Plan is two-fold:   

1. to evaluate the nature and extent of petroleum hydrocarbon contamination in soil  on the 
FHWA owned right-of-way within the Avery Landing site to determine if any cleanup will be 
necessary, and   

2. to provide data suitable to design a final removal action for cleanup of the right-of-way or 
alternatively, for documenting that no further action is necessary. 

Specifically, the extent of petroleum hydrocarbon impacts in subsurface soils of the FHWA right-of-
way will be investigated.  Although the known extent of the petroleum hydrocarbon plume in site soils 
is known to approach the FHWA property, no borings or monitoring wells have been advanced within 
the right-of-way except at the northeast corner of the site, so the northern and lateral extent of 
petroleum impacts from the Avery Landing Rail Yard is inferred for the FWHA property from borings 
on Potlatch and Bentcik properties. 

The Work Plan objective will be achieved by conducting soil sampling for hydrocarbon analysis and 
measurements of any identified LNAPL at depths above and at the water table.  Boring locations are 
selected in this Work Plan in order to bound the extent of these impacts and determine if any removal 
actions consistent with the Action Memo will be necessary in the FHWA portion of the site.  If the 
investigation determines a removal action is necessary, the data needs to be sufficient to allow a 
removal action to be evaluated and designed.  If a removal action is not determined to be necessary 
on the FHWA property, the data collected must be sufficient to document that decision.  Most impacts 
are considered to be closely related to the petroleum hydrocarbon plume (including the presence of 
PAHs).  Because of this, sampling will focus on delineating the extent of petroleum hydrocarbons on 
the FHWA property.  If a removal action is selected, confirmation samples are expected to be 
collected and analyzed for a complete suite of constituents to confirm the efficacy of the removal 
action. 
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Data quality objectives for the investigation are established in order to allow decision-making for 
potential removal action at the site.  The Clean Water Act, as amended by the Oil Pollution Act, 
prohibits the discharge of oil affecting natural resource belonging to the United States in such 
quantities as are determined by the EPA to be harmful.  The EPA has determined that a “harmful 
quantity” of oil is an amount that, when discharged, violates applicable water quality standards, 
causes a film or sheen on the surface of the water, or causes a sludge to be deposited beneath the 
surface (40 CFR § 110.3).  Idaho state regulations do not provide specific soil screening levels for 
total petroleum hydrocarbons (TPH).  Based on EPA requirements, for the purposes of this 
investigation, oil present at quantities producing a sheen, sludge, or measurable LNAPL will be 
considered to be a harmful quantity, as oil in these quantities is likely to represent an ongoing source 
to downgradient groundwater and the St. Joe River.  Soil that does not contain visible impacts and 
that does not fail the sheen test is unlikely to pose a risk to the river and could potentially be left in 
place. 
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2.0 SCOPE OF WORK  

Borings shall be installed to delineate the extent of petroleum contamination on FHWA land to provide 
information necessary for decision making and design of any potential Removal Actions to be 
conducted under CERCLA.  The following scope of work will be performed: 

1. Topographic survey of the contamination area within the ROW for quantity verification; 

2. Drill and sample approximately 10 borings to 20 feet bgs (or to one foot below the water 
table) along the ROW to delineate nature and extent of contamination; 

3. Borings will be logged by a geologist per ASTM standards including measuring the depth 
to water in each boring upon completion of the drilling of each hole.  Borings will be 
evaluated for LNAPL with the use of an interface probe; 

4. Obtain two soil samples for laboratory testing for petroleum hydrocarbons from each 
boring, one at approximately 5 feet bgs, and the second at the water table.  Up to four 
additional samples will be analyzed as needed from the various borings at the discretion of 
the field geologist; 

5. Submit soil samples for laboratory analysis of petroleum hydrocarbons using the Northwest 
TPH Method for diesel and heavy oils (NWTPH-Dx); and 

6. Prepare a brief data report outlining the results of the investigation. 

Table 1 lists proposed borings.   

Sampling will be performed in accordance with AMEC protocols as presented in the Sampling and 
Analysis Plan (SAP) (Appendix A), and in accordance with the Quality Assurance Program Plan 
(QAPP) (Appendix B).  All site investigation activities will be conducted in accordance with the site-
specific Health and Safety Plan (HASP) presented in Appendix C.  Tasks associated with the 
investigation are further detailed below. 

2.1 SOIL SAMPLING 
Soil samples will be collected from 10 locations shown in Figure 4 and summarized in Table 1.  Boring 
locations have been selected in order to delineate the nature and extent of any petroleum 
hydrocarbons present in subsurface soils within the FHWA right-of-way. 

Samples will be collected in accordance with the SAP (Appendix A).  The borings will be advanced to 
a maximum depth of the groundwater table or to 20 feet.  Two samples will be collected from each 
boring, one at approximately 5 feet bgs, and one at the groundwater table, using the hollow stem 
auger drilling method.  Samples will also be collected at the discretion of the geologist on site if clear 
evidence of hydrocarbon contamination is identified, such as free phase product or visible oil-
impacted soils.  Up to four additional samples may be analyzed at the discretion of the geologist.  
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Survey locations will be provided for each boring.  A sheen test, as described in the SAP, will be 
conducted at 2.5-foot foot intervals in each boring. 

The borings will be sampled continuously.  The soil lithology will be logged by an AMEC geologist.  
Two soil samples from each boring will be submitted to the laboratory for analysis.  The QAPP 
presented in Appendix B describes the requirements for quality assurance/quality control samples. 

Soils will be shipped to Pace Analytical Services, Inc., an Idaho-certified laboratory, and analyzed for 
petroleum hydrocarbons by the NWTPH-Dx following procedures specified in the SAP/QAPP. 

2.2 LNAPL INTERFACE INVESTIGATION 
Within each boring, approximate depth to groundwater will be measured and recorded using an 
electronic water-level meter with a 0.01-foot calibration, following procedures described in the SAP. 

The thickness of LNAPL present in each boring will be measured using an Oil/Water interface meter.  
These meters measure the depth and thickness of light or dense non-aqueous product layers (DNAPL 
& LNAPL) in borings or monitoring wells.  Complete procedures are provided in the SAP. 

2.3 REPORTING 
The data collected during the site investigation will be evaluated and presented in draft form to FHWA.  
The data report will include a brief description of the field methods, a scaled figure showing the area 
investigated and boring locations, boring logs, a summary table of the analytical results, a table of 
depth to groundwater and any measured LNAPL thickness, laboratory analytical reports and chain of 
custody documents, and recommendations for further work, if appropriate.  The data report will be 
prepared following receipt of laboratory results, expected within three weeks of sample submittal.   
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3.0 SCHEDULE 

The following schedule is anticipated. 

• Site investigation fieldwork:  August/September, 2011.   

• Draft data report:  submitted to FHWA in October, 2011.   

• Final data report (incorporating client comments):  submitted to FHWA by 
October 31, 2011. 
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4.0 HEALTH AND SAFETY 

Worker health and safety requirements will follow a site-specific HASP prepared in accordance with 
applicable regulations.  The HASP is provided in Appendix C.   
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TABLES 



Easting Northing
BH-101 2607500.9257 2035363.4684 NWTPHDx
BH-102 2607328.4872 2035350.8123 NWTPHDx
BH-103 2607247.1670 2035288.0176 NWTPHDx
BH-104 2607148.1387 2035292.2782 NWTPHDx
BH-105 2607035.8164 2035294.7724 NWTPHDx
BH-106 2606920.3301 2035281.2142 NWTPHDx
BH-107 2606025.3377 2035267.6651 NWTPHDx
BH-108 2606885.5260 2035238.5001 NWTPHDx
BH-109 2606569.6500 2035232.0800 NWTPHDx
BH-110 2,606, 297.33 2035241.5200 NWTPHDx
BH-ALT2 2606826.0612 2035253.1949 --

Notes
1. Idaho State Plane NAD83 West Zone, Feet.
2. BH-ALT will be drilled if visible evidence of contamination is observed in BH-106 or BH-108.

Abbreviations
NAD83 = North American Datum of 1983
NWTPHDx = Northwest Total Petrolem Hydrocarbons Method for diesel and heavy oils

Approximate Location1

Boring ID Analysis

TABLE 1

SUMMARY OF PROPOSED BORING LOCATIONS
Avery Landing
Avery, Idaho

R:\16011 - Avery Landing\001\Tables\Table 1_Sx Page 1 of 1
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SAMPLING AND ANALYSIS PLAN 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

1.0 PURPOSE 

This Sampling and Analysis Plan (SAP) describes the sampling and analytical methodology that will 
be used during the site investigation at the Avery Landing property in Avery, Idaho (the site).  
Investigation activities are in accordance with the June, 2011 Task Order with Robert Peccia and 
Associates, Inc. (RPA) and its sub-consultant AMEC Geomatrix, Inc. (AMEC).  The investigation is 
being performed on behalf of the Federal Highway Administration (FHWA) under the Clean Water Act 
but will be conducted consistent with guidance for field sampling for the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA).  The site investigation will be 
performed under the oversight of the Environmental Protection Agency (EPA) who is the lead 
regulatory agency for the site. 

The sample collection during the investigation will consist of: (1) advancement of 10 shallow soil 
borings (to the depth of the water table), (2) continuous soil logging and collection of two soil samples 
from each boring, (3) water level measurements within each boring, (4) measurement of LNAPL using 
an oil-water interface probe, and (5) collection of up to 4 additional soil samples at the discretion of 
the geologist. 

2.0 FIELD METHODS 

This section describes how field activities for this project will be conducted. 

2.1 PREPARATION FOR FIELD WORK 
The activities described in this section will be completed prior to any field work at the site. 

2.1.1 Preliminary Reconnaissance of Proposed Boring/Well Locations 
A preliminary reconnaissance was conducted in June, 2011, of all proposed boring locations.  The 
purposes of this reconnaissance were to: 

• Verify that the proposed drilling locations can be safely accessed with the necessary 
equipment.  Any spatial constraints due to buildings or overhead/underground obstructions 
will be noted; 
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• Document potential problems associated with each location for drilling or sampling.  For 
example, in some cases equipment may hinder access to parking areas or block motor 
vehicle traffic; and 

• Document potential alternative locations. 

The presence of some utilities (identified by road markings and overhead power lines) was identified.  
Because the borings are located on and immediately adjacent to Highway 50, a traffic control plan will 
be required.  The boring sub-contractor will perform traffic control in accordance with the Manual of 
Uniform Traffic Control Devices (MUTCD) and Federal Highway Standards.   

Proposed boring locations are provided in Table 1 and Figure 4 of the Work Plan to which this SAP is 
an appendix.   

2.1.2 Utility Locate 
An independent service will be contracted to locate underground utilities in the vicinity of each 
proposed and contingent boring location.  In addition, at least three working days prior to 
commencement of drilling, Idaho’s Dig Line, Inc. (1-800-342-1585) will be contacted to locate utilities 
on the site and adjacent easements or rights of way.  Based on the results of the utility survey, it may 
be necessary to modify the location of one or more proposed or contingent boring locations. 

If it is necessary to modify the location of a proposed boring, and the modified location is more than 
30 feet from the original proposed location, then AMEC will notify the EPA project manager and obtain 
EPA’s approval of such modification prior to the commencement of drilling.  Utilities will be located at 
each modified location according to the procedures outlined above. 

2.1.3 Permit Acquisition 
No permits are required for the drilling of soil borings under CERCLA.  

2.1.4 Final Site Preparations 
After the locations of borings have been finalized, and the required permits have been obtained, 
AMEC will begin final site preparations.  These include the following: 

• Place traffic cones, traffic barricades, and/or arrange for one or more flaggers according to 
the traffic control plan prepared for the site; 

• Clear brush and debris from the location; 

• Mark the final drilling locations on the ground; 

• Remove all equipment and materials stored in the immediate vicinity of each drilling 
location; 
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• If necessary, core 4-inch diameter holes through pavement; 

• Set up receptacles for temporary (daily) storage of investigation-derived wastes (IDW) if 
necessary; and 

• Set up an area to perform lithologic logging, field screening, and sample labeling. 

2.2 SOIL SAMPLE COLLECTION 
The soil samples to be collected are listed in Table 1 and shown on Figure 4 of the Work Plan.  AMEC 
will advance borings until the depth where the groundwater table is encountered using a hollow stem 
auger drilling rig.  Soil samples will be collected continuously.  All of the borings will be logged by a 
qualified geologist.  Soil samples will be logged using the American Society for Testing and Materials 
method ASTM D2488-93, the Standard Practice for Description and Identification of Soil (Visual-
Manual Procedure).  The lithologic log for each boring will be based on visual observation and 
description of the corresponding soil samples.  Each sample lithologic description will contain the 
following information: 

• boring identifier; 

• sample depth interval, in feet below ground surface (bgs); 

• color, based on Munsell® color chart; 

• signs of weathering (e.g., rust-colored stains or coatings); 

• texture (particle size, angularity and sorting); 

• soil type, based on Unified Soil Classification System (USCS); 

• estimated moisture content (qualitative); 

• organic matter (e.g., plant detritus, woody or fibrous vegetative matter, coal fragments, 
shell fragments); 

• artificial debris – type and material (e.g., metal filings, wood chips, plastic bottles, glass 
fragments); and 

• noticeable odor, if any. 

Two soil samples will be collected from each boring.  One will be collected at a depth of approximately 
5 feet bgs and the second will be collected at the water table.  If soil is not available at the designated 
depth, the site geologist will collect a sample at the closest available depth interval and record the 
collection depth.  In each boring, samples will also be collected at intervals where visual evidence of 
hydrocarbon contamination is observed.  Up to four additional samples may be analyzed at the 
discretion of the geologist on site if clear evidence of hydrocarbon contamination is identified such as 
free phase product or visible oil-impacted soils.  At the discretion of the geologist, visually impacted 
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soils may be analyzed instead of the sample at 5 feet bgs.  A water table sample will be analyzed at 
each boring. 

A sheen test will be conducted at approximately two and a half foot intervals in soil borings to provide 
indication of the presence of hydrocarbons and assist in sample selection.  Approximately 10 grams of 
soil will be placed in a sample jar and water will be added to fill the jar to approximately ½ inch of the 
top.  The sample will be shaken, then observed for the development of a silvery or metallic sheen, 
gloss, color, iridescence, increased reflectivity, or an oil slick on the ambient receiving water surface in 
the test container indicating the presence of free oil.  Results will be recorded. 

Samples will be placed into the appropriate precleaned and labeled sample container using 
decontaminated stainless steel spoons.  The sampler will wear a fresh pair of disposable nitrile gloves 
to collect the samples.  Soil samples will be submitted to the laboratory for analysis.  Samples will be 
labeled with sample identification, date and time collected, and the sampler’s initials.  The samples 
will be analyzed for total petroleum hydrocarbons, oil and diesel range.  Laboratory analytical services 
will be provided by Pace Analytical Services, Inc., an Idaho-certified laboratory.  Chain-of-custody 
procedures will be followed. 

AMEC will obtain FHWA’s approval before any additional sampling or analysis is conducted that is 
deemed necessary by EPA.   

After sampling, the borings will be sealed with bentonite pellets.  All sampling equipment (drill rods 
and spoons) will be decontaminated using either a hot-water pressure washer (typically used for 
decontamination of drill rods) or a three-step process consisting of washing in water containing 
Alconox, a rinse in clean tap water, and a final rinse with deionized water using spray bottles or 
brushes.  Decontamination water will be collected in buckets with secondary containment using 
polyethylene mortar tubs to catch spillage. 

2.4 WATER LEVEL MEASUREMENTS 
Approximate depth-to-water measurements will be made using an electronic water-level meter.  The 
meter consists of a permanently marked coaxial cable or plastic-coated flat wire with 0.01-foot 
calibrations, a detection probe, and electronic controls contained in a spool or reel.  The water-level 
meter/sounder registers a response when the probe attached to the cable contacts an electrically 
conductive medium such as water, thereby completing the electrical circuit.  The response is visible 
(e.g. red light), audible (e.g. alarm), or a combination of the two.  Measurements will be collected from 
the north side of the boring when possible.   
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The probe will be decontaminated between borings.  All reusable equipment that will contact samples 
or the boring will be decontaminated prior to its use by washing with Alconox or a non-phosphate 
detergent and rinsing with distilled or deionized water. 

2.5 LNAPL MEASUREMENT 
The thickness of LNAPL present in each boring will be measured using an Oil/Water interface meter.  
These meters measure the depth and thickness of light or dense non-aqueous product layers (DNAPL 
& LNAPL) in borings or monitoring wells.  The meter can be used to determine the thickness of oil or 
gas floating on or sinking below the water.  The response of the meter may be visible (e.g. red light), 
audible (e.g. alarm), or a combination of the two.  Measurements will be collected from the north side 
of the boring when possible.   

Most interface probes make employ an infrared light and sensor combination to detect the presence 
of liquid and metal pins to determine the conductivity of the liquid.  A conductive liquid indicates the 
presence of water, while a non-conductive liquid indicates product (oil).  In order to prevent the probe 
from being scratched if it strikes the bottom, borings on site will be drilled at least one foot past the 
groundwater table depth.   

The probe will be decontaminated between borings.  All reusable equipment that will contact samples 
or the boring will be decontaminated prior to its use by washing with Alconox or a non-phosphate 
detergent and rinsing with distilled or deionized water. 

2.6 SAMPLE LABELING AND CHAIN-OF-CUSTODY 
A sample label will be affixed to each soil sample container.  Each label includes the following 
information: 

• Sample number  

• Sampling event location 

• Date and time of sample collecting 

• Parameter(s) for which the sample is to be analyzed. 

After sampling is completed for the day, all samples will be packed for shipping and placed in iced 
transport containers.  The transport containers consist of sturdy, insulated, commercially produced 
coolers.  All jars will be secured tightly.  All glass containers will be placed secured into position within 
the shipping container to avoid breaking.  The chain-of-custody (COC) form should be taped to the 
inside lid of the cooler or shipping container in most circumstances. 
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During sample collection or at the end of each day and prior to shipping or storage, COC forms will be 
completed for all samples by AMEC.  The COC form should include information such as sample 
names, sample times, the sample date, the type of media, and the analyses requested.  Any 
necessary changes to COC forms, sample container labels, or the field logbook will be made by 
striking out the error with one line, initialing and dating the error, and reentering the correct 
information.  Samples with extra volume for laboratory quality control procedures (MS/MSD and 
laboratory duplicates) will be designated as such on the COC form.  The field team will ensure that 
analyte method numbers and analyte lists required for the project are listed on the COC form, 
attached to the COC form, or referred to on the COC form.  Every person who takes possession of the 
samples while transporting the samples from the field to the laboratory must sign the COC form. 

AMEC personnel will transport the samples to the laboratory via air freight, packed with ice in coolers 
and sealed to prevent leakage.  Upon receipt of the sample transport containers by the analytical 
laboratory, laboratory personnel will open the containers and examine the contents for problems such 
as damaged transport containers, broken custody seals, missing or broken sample bottles, chain-of-
custody discrepancies, and documentation errors.  Problems will be reported to AMEC.  After the 
samples are analyzed by the analytical laboratory, laboratory personnel will store the samples in a 
secure location at the laboratory for the remainder of their holding times.   

2.7 FIELD DOCUMENTATION 
The sampler(s) will record all sample numbers in the field logbook using “Rite-in-the-Rain” pens or 
equivalent, creating a record of which samples were collected at which locations, and noting the 
sampling depths and analytes.  This information will be cross-checked with the information provided in 
the chain of custody form to verify that both are accurate.  The field logbook will be used to document 
activities, weather conditions, and visitors to the site, and any departures from procedures during the 
investigation.  Any mistakes in the field notes or chain of custody form will be crossed out with a single 
line and annotated and initialed by the person making the correction. 

Field documentation may also include digital photographs of the sampling equipment, soil samples, 
field activities, or any other relevant subject material. 

2.8 INVESTIGATION-DERIVED WASTE 
The sampling methods described in this SAP will generate investigation-derived waste (IDW) that may 
include soil and decontamination water.  Based on the site history and results of previous 
investigations, potential contaminants in IDW may include petroleum hydrocarbons.  All IDW 
generated by field investigations will be properly handled and disposed of according to local, state, 
and federal laws.   
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Any decontamination water generated during the soil sampling will be disposed of in by returning 
fluids into the soil boring.  No soil IDW will be generated during the soil and sediment sampling 
because soil cuttings will be used to backfill the shallow borings. 
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A4. PROJECT/TASK ORGANIZATION 
The key project personnel are described in this section.  Descriptions of the responsibilities, lines of 
authority, and communication for the team members with regard to quality assurance/quality control 
(QA/QC) procedures are provided below.  This organization facilitates the efficient production of 
project work, allows for a review of data quality, and permits resolution of any QA issues prior to 
submittal of deliverables.   

A4.1 Project Manager 
The AMEC Project Manager is ultimately responsible for the technical quality, schedule, budget, and 
staff resources for the project.  This person is responsible to the lead agencies for fulfilling contractual 
and administrative control of the project, providing overall technical direction and oversight, and 
providing overall review of project deliverables.  Other duties consist of providing concise technical 
work statements for project tasks, assigning project team members, determining and coordinating 
subcontractor participation, providing overall technical direction to field staff, supervising project staff, 
establishing budgets and schedules, adhering to budgets and schedules, and allocating resources for 
field tasks.  Naila Moreira is the AMEC Project Manager.  

A4.2 Field Coordinator 
The AMEC Field Coordinator is responsible for daily management of activities in the field.  Specific 
responsibilities include the following. 

• Coordinate data collection activities to be consistent with information requirements. 

• Supervise the compilation of field data and laboratory analytical results.  

• Verify that data are correctly and completely reported.  

• Implement and oversee field sampling in accordance with project plans.  

• Coordinate work with on-site subcontractors.  

• Schedule sample shipment with the analytical laboratory.  

• Verify that appropriate sampling, testing, and measurement procedures are followed.  

• Coordinate the transfer of field data, sample tracking forms, and log books to the Project 
Manager for data reduction and validation.  

• Maintain proper chain-of-custody protocols, consistent with this QAPP, during all steps of 
data collection. 

• Participate in QA corrective actions as required.  

Naila Moreira or a designee will be the AMEC Field Coordinator. 
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A4.3 Quality Assurance Leader 
The AMEC QA Leader is responsible for coordinating QA/QC activities as they relate to the 
acquisition of field data and is responsible for QA oversight for analytical data quality evaluation and 
validation.  The QA Leader has the following responsibilities. 

• Serve as the official contact for laboratory data QC concerns.  Respond to laboratory data 
QA/QC issues, resolve chemistry data quality issues, and answer requests for guidance 
and assistance.  

• Review the implementation of the QAPP and the adequacy of the data generated from a 
quality perspective.  

• Maintain the authority to implement corrective actions as necessary.  

• Review the laboratory QA Plan and request any additionally required QA measures.  

• Evaluate the laboratory’s final QA report for any condition that adversely impacts data 
quality.  

• Verify that appropriate sampling, testing, and analysis procedures are followed and that 
correct QC checks are implemented.  

• Monitor subcontractor compliance with data quality requirements.  

• Implement corrective actions as necessary.  

• Evaluate and validate the laboratory analytical data and qualify data as necessary.  

• Verify that correct QC checks for sampling, testing, and analysis procedures are 
implemented and documented.  

• Manage electronic data as data are received and reviewed (see Section 3.10). 

The AMEC QA Leader is Crystal Neirby. 

A4.4 Laboratory Project Manager 
The subcontracted laboratory conducting sample analyses for this project is required to obtain 
approval from the QA Leader before the initiation of sample analysis to verify that the laboratory 
analytical plan complies with the project QA objectives.  The laboratory’s Project Manager will ensure 
that project requirements are met and is responsible for project QC.  Specific responsibilities of this 
position include the following. 

• Verify implementation of the laboratory QA Plan.  

• Serve as the laboratory point of contact.  

• Implement corrective action and notify the QA Leader for out-of-control events.  
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• Issue the final laboratory data reports, including case narratives in both hardcopy and 
electronic data deliverable (EDD) formats.  

• Comply with the specifications established in the project plans related to laboratory 
services.  

• Participate in QA audits and compliance inspections (as applicable). 

The Laboratory Project Manager for analyses will be Denise Jensen of Pace Analytical Services, Inc. 

A4.5 Principal Data Users/Decision Makers 
The lead agencies participating in decision making in this project, and their representatives, are listed 
in this section.   

Mr. Earl Liverman 
Region 10, U.S. Environmental Protection Agency (EPA) 
910 Northwest Blvd., Suite 208 
Coeur D’Alene, Idaho 83814-2242 
Email: liverman.earl@epa.gov 
Phone: (208) 664-4858 

A5. PROBLEM DEFINITION/BACKGROUND AND PROJECT OBJECTIVES 
This QAPP outlines procedures to be followed so that data collected and analyzed for the soil 
investigation on the Federal Highway Administration (FHWA) property at Avery Landing are valid, 
verifiable, and meet project objectives.  This QAPP was developed to address tasks related to 
characterization and extent of Total Petroleum Hydrocarbon (TPH) contamination in soil on the FHWA 
Property.     

The QAPP serves as the primary guide for the integration of QA and QC functions into project 
activities.  The QAPP compiles the organization, objectives, and specific QA/QC activities required for 
project implementation and assessment.  This QAPP is based on guidelines specified in the United 
States Environmental Protection Agency (EPA) document, “Guidance for Quality Assurance Project 
Plans” (EPA 2006). 

The Avery Landing site is located in the St. Joe River Valley in the Bitterroot Mountains in northern 
Idaho, 1 mile west of the town of Avery in Shoshone County.  The site is directly adjacent to the 
St. Joe River to the south and Highway 50 to the north.   

The site is divided into three properties.  The former railroad grade right-of-way, along the northern 
border of the site, is owned by FHWA.  South of the railroad grade, the eastern portion of the site 
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(Section 15) is owned by Larry Bentcik, who maintains a vacation cottage and mule corral on the 
property.  The western portion (Section 16) is owned by Potlatch.  Until recently, several year-round 
and seasonal residents lived on the property, and associated houses, motor homes, and a domestic 
well were located on the Potlatch property.  In 2009, Potlatch removed and/or demolished the 
residences and disconnected the trailer sites from the domestic well.  The well is reportedly 
disconnected and not in use, but it apparently has not been abandoned in accordance with state 
regulations. 

The site was used as a switching and maintenance facility for the Chicago, Milwaukee, St. Paul, and 
Pacific Railroad (Milwaukee Railroad) from 1907 until 1977.  The facility included structures 
associated with railroad operations, including a turntable, roundhouse, machine shop, fan house, 
engine house, boiler house, storehouses, coal dock, oil tanks, a pump house, and other aboveground 
structures.  Activities included refueling locomotives, using solvents to clean engine parts, cleaning 
locomotives, and maintaining equipment.  The facility was located at the end of an electric rail line 
from the east; at the Avery facility, trains switched to fuel oil and/or diesel locomotives.  Fuel oil was 
stored on site in a 500,000-gallon above-ground storage tank (AST).  The Milwaukee Railroad began 
to operate electric locomotives in the mid-1910s and continued until the mid-1970s, and transformer 
oil was reportedly stored at the Avery Landing site.  During field investigations in 2007 and 2009, trace 
concentrations of PCBs and other CERCLA regulated substances were detected in subsurface soils, 
groundwater, and LNAPL, though not on FHWA property.  Only hydrocarbon contamination has been 
found on the FHWA right-of-way. 

From 1973 to 1980, Potlatch leased portions of the site from the Milwaukee Railroad (renamed the 
CMC Real Estate Company), then acquired the western portion (Section 16) of the site in 1980.  
Potlatch leveled and graded the property and then used it for temporary log storage.  Portions of the 
property have also been leased to other tenants for log storage, parking, and trailer sites.  All 
buildings and equipment associated with the former railroad maintenance facility were demolished 
after Milwaukee Railroad ceased operations, but it unknown when or by whom.  The eastern portion 
was sold to David Thierault, then purchased by Mr. Larry Bentcik, the current owner, in 2007.  

The original railroad grade along the northern edge of the site was acquired by the Federal Highway 
Administration for use in the construction and expansion of State Highway 50.  A portion of the site 
extends to the shoulder north of the highway.  In this location, a former railroad roundhouse AST was 
located.  Potlatch, which has conducted several remedial activities on-site, re-injected untreated 
groundwater in this area from a pump-and-treat system present on site during the 1990s, after 
processing the groundwater through an oil/water separator.  
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Soil and groundwater characterization has been performed at the site during several previous 
investigations, including, most recently, an EPA Removal Assessment (Ecology and Environment, 
2007) and field investigations conducted by Potlatch (Golder, 2009, 2010).  The results of these and 
former investigations have been summarized in the 2010 EE/CA (Ecology and Environment 2010), for 
which the field work was performed by Potlatch under a 2007 Administrative Settlement Agreement 
and Order on Consent (ASAOC) with EPA (Golder, 2009, 2010).   

Based on the findings of the EE/CA, soil, groundwater, surface water, and sediment at the Avery 
Landing site have been found to contain petroleum hydrocarbons and hazardous substances 
(predominantly related to the hydrocarbon plume) that appear to be associated with the site's 
historical use as a railroad roundhouse and maintenance facility for the Milwaukee Railroad.  
Petroleum hydrocarbons (diesel and heavy oil) are present in subsurface soil and groundwater and 
are discharging into the St. Joe River, which is adjacent to the site.  Free product (light non-aqueous 
phase liquid or LNAPL) has been observed in borings and monitoring wells on site, indicating that a 
continuing source of petroleum hydrocarbons is present in subsurface soils and contributing to 
ongoing impacts to the St. Joe River.  The Draft Action Memorandum (EPA, 2011) requires that a 
removal action consisting of excavation and removal of contaminated soils and LNAPL be performed 
to the extent practical and that excavated soils be disposed of at a permitted landfill.  EPA anticipates 
that the bulk of the contamination be removed and that remaining contamination will be addressed by 
natural attenuation. 

As described in the work plan, the objectives of the of the site characterization are:   

1. to evaluate  the nature and extent of petroleum hydrocarbon contamination in soil  on the 
FHWA owned right-of-way within the Avery Landing site to determine if any cleanup will be 
necessary, and   

2. provide data suitable to design a final removal action to cleanup of the right-of-way or 
alternatively, for documenting that no further action is necessary. 

A6. PROJECT/TASK DESCRIPTION 
The purpose of the soil investigation is to complete characterization of TPH impacts to soil in the 
FHWA property.  Approximately 10 soil borings will be advanced on the property according to the SAP 
associated with this work plan.  Additional details regarding the background, purpose, and scope of 
this project, including the number of samples to be collected, analyses requested, sample locations, 
and schedule, are provided in the Work Plan.   

A7. QUALITY OBJECTIVES AND CRITERIA 
The overall quality objective of this QAPP is to ensure that the sampling design, field procedures, 
laboratory procedures, and QC procedures are set up to provide high-quality data for use in this 
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project.  Specific data quality factors that may affect data usability include quantitative factors 
(precision, bias, accuracy, completeness, and reporting limits) and qualitative factors 
(representativeness and comparability).  The measurement quality objectives (MQO) associated with 
these data quality factors are summarized in Table B-1 and are discussed below.     

A7.1 Precision 
Precision is the agreement among a set of replicate measurements without assuming knowledge of 
the true value.  Precision is measured for this project by calculating the relative percent difference 
(RPD) for field duplicate and lab duplicate results.  Precision is optimized by collecting data at multiple 
locations and adhering to strict procedural guidelines that minimize possible sample contamination.  
RPD results that are outside the control limits listed in Table B-1 for laboratory split and field duplicate 
samples will be qualified appropriately during data validation. 

Field precision will be assessed through the collection and measurement of field duplicates at a rate 
of one duplicate per 20 field samples, or a minimum of 1 per day.  These analyses measure both field 
and laboratory precision.  The results, therefore, may have more variability than laboratory-generated 
duplicates.  Laboratory precision is assessed through analysis of duplicate spiked samples, as 
specified by the analytical method.  

A7.2 Bias 
Bias is systematic deviation of a measured value from the true value.  Bias can be assessed by 
comparing a measured value to an accepted reference value in a sample of known concentration or 
by determining the recovery of a known amount of contaminant spiked into a sample.  Bias will be 
minimized for this project by standardizing field activity methodologies, including methods for 
equipment decontamination, sample collection, field observation and documentation, sample 
transport, and chain-of-custody control.  Descriptions of these methodologies are included in the SAP. 

A7.3 Accuracy 
Accuracy is the degree of agreement between an observed value and an accepted reference value.  
When applied to a set of observed values, accuracy will depend on a combination of random error 
and of common systematic error (or bias).  Accuracy will be evaluated for this project by evaluating 
laboratory spike sample recoveries that represent the difference between an observed value and an 
accepted reference value.  Control limits for spike recoveries have been documented by the project 
laboratory and are shown in Table B-1.  Accuracy will be optimized for this project by using 
procedures designed to reduce potential error that might impact the accuracy of results.  Proper 
decontamination methods and equipment will be used during field activities to ensure accurate 
results.  The laboratory QC procedures, described in Section B5.2, also reduce error to improve 
accuracy.  
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A7.4 Representativeness 
Representativeness is the measure of how well data reflect the actual environment and the conditions 
under which the data are collected.  Representativeness will be optimized for this project by using 
general historical and investigative information to determine proper locations of new sampling points 
that represent the areas of concern surrounding the site.  The methodologies used to collect samples 
and measurements, as detailed in the SAP, are also designed to collect representative data with 
minimal disturbance of the environment from which they are collected. 

To be considered representative, a data set should accurately and precisely represent the actual site 
conditions.  Determination of the representativeness of the data will be performed by:  

• Comparing actual sampling procedures to those prescribed in the SAP and this QAPP; 

• Comparing analytical results from field duplicates to determine variation in the analytical 
results; and 

• Flagging nonrepresentative data as invalid or identifying data that are noncompliant with 
project specifications.  

Only representative data will be used in subsequent data reduction, validation, and reporting activities.  

A7.5 Comparability 
Comparability is how well multiple data sets can be used for a common interpretation.  Comparability 
will be optimized for this project by using the same standards for data collection at each location, and 
by using the same analytical procedures and QA procedures that are used during other sampling 
events at the site. 

A7.6 Completeness 
Completeness is a measure of the amount of data collected that are found to be valid in relation to the 
total amount of data intended to be collected according to the sampling design.  Completeness will be 
optimized for this project by having all analytical results validated to assess the validity of the data and 
by performing field work in a multiphased progression so that sufficient data are collected.   

The data quality objective for completeness for this project is 100 percent useable data for 
samples/analyses planned.  If the completeness goal is not achieved, an evaluation will be made to 
determine if the data are adequate to meet study objectives.  Completeness below 100 percent will 
require review of the sampling objectives in order to determine whether further sampling and analyses 
may be required.   
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A7.7 Reporting Limits 
Analytical methods have quantitative limitations at a given statistical level of confidence that are often 
expressed as the method detection limit (MDL).  Although results reported near the MDL provide 
insight into site conditions, quality assurance requires that analytical methods achieve a consistently 
reliable level of quantitation known as the practical quantitation limit (PQL) also referred to as the 
reporting limit.  The laboratory will provide numerical results for all analytes and report them as 
detected above the PQL or undetected at the PQL.  The reporting limits are listed in Table B-1.    

A8. SPECIAL TRAINING/CERTIFICATIONS 
All field personnel will have completed 40-hour Occupational Safety and Health Administration 
(OSHA) Hazardous Waste Site Operations training, as specified in the Draft Site-Specific Health and 
Safety Plan (HASP) (Appendix C of the Work Plan).  No additional special certification is anticipated 
to be required for this project.  Personnel involved in this project will be trained in sampling methods, 
sample handling, chain-of-custody, sample transport, and field and laboratory measurements.  The 
project manager and/or QA officer will be responsible for training staff who perform sampling, sample 
handling, and analyses activities.   

A9. DOCUMENTS AND RECORDS 
A schedule of deliverables for this project is provided in the Work Plan.  Field logbooks, notebooks, 
and/or data sheets will be filled out using “write in the rain” ink.  Changes will be made by crossing out 
errors and adding correct information.  Any deviation from this QAPP will be noted in the field notes.  
All field and data records will be managed and maintained by AMEC.  Analytical data will be 
maintained in both hard copy and electronic format.   
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B. DATA GENERATION AND ACQUISITION 

This section specifies field and laboratory procedures for data collection. 

B1. SAMPLING PROCESS DESIGN 
The sampling design, including figures showing field work locations and tables of samples to be 
collected, are included in the SAP. 

B2. SAMPLING METHODS 
Procedures for all field activities are described in the SAP.   

All equipment used to collect samples will be properly decontaminated between samples if the 
instrument is reusable and comes in contact with samples.  All samples will be placed in iced coolers 
immediately following sample collection, and strict chain-of-custody control will be maintained at all 
times.  Samples will be shipped to Pace Analytical Services, Inc.   

B2.1 Sample Identification 
Samples will be named and numbered as follows.  Each sample will be assigned a unique 
alphanumeric identification code (identifier) that contains sufficient information to identify the sample 
location (boring), the sample depth, and date (e.g., "SB101-01-0811" for soil boring 1, at a depth of 
1 foot below ground surface (bgs), collected in August 2011).  The sample identifier will consist of 
alphanumeric strings separated by hyphens.   

B2.2 Sample Labeling 
A label will be securely attached to every sample container.  Each label will include the following 
information: 

• sample identifier; 

• project/location name; 

• date and time of collection (using 24-hour time clock to minimize potential confusion about 
a.m. and p.m.; e.g., “1300” vs. “1:00 p.m.”); and 

• analyses to be performed. 

B2.3 Field Log Maintenance 
All sample location descriptions, sample identifiers, and analyte lists will be recorded in the field log.  
The field log will include, but not be limited to, the following information: 

• all incidents observed during each sampling event; 
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• the names of all personnel on site involved in the sampling event; 

• the major events that occurred during the day;  

• details about field procedures conducted; and 

• details about samples collected or problems that occurred. 

Procedures for maintaining the field log are described in the AMEC Field Protocols (Attachments to 
the applicable SAP). 

B2.4 Sample Containers and Preservatives 
Table B-1 specifies the required containers, sample size, preservation protocol, and holding times for 
analysis of TPH.  All sample containers will be provided by the laboratory and will include the 
appropriate preservatives. 

Sample containers will be placed in opaque, insulated coolers packed with ice to minimize their 
exposure to light and to cool them approximately to the recommended temperature.  The coolers will 
be packed with sufficient packing material to prevent sample container breakage and/or leakage 
during transport. 

The project manager and field personnel will plan sampling activities, and coordinate sample delivery 
with laboratory personnel, so that the sample holding time limits and temperatures specified in 
Table B-1 are not exceeded. 

B2.5 Sample Storage and Transportation 
The exteriors of all sample containers will be wiped clean after they have been closed.  Blank (QC) 
samples will be packaged with the regular samples that they control.  Any vacant space in the cooler 
will be filled with ice or packing materials.  If the cooler has a drain, it will be taped shut.  Each cooler 
will then be secured with packing tape. 

B3. SAMPLE HANDLING AND CUSTODY 
Chain-of-custody (COC) procedures will be followed by all project personnel to document sample 
transfer, sample possession, and sample integrity, from the time of sample collection through the 
completion of sample analysis.  A COC form will be initiated at the time of sampling, and will 
accompany the samples at all times including upon receipt at the project laboratory.  The project 
laboratory maintains an internal custody protocol.  The COC form has blank fields for entering the 
sample identifier, the date and time of sample collection, the name of the person who collected the 
sample, and the requested laboratory analyses.  Each COC form will be signed by every person who 
handles the sample containers.  Sample transfers will be noted on the COC form for each sample. 
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The COC form documents sample identifications, locations, sample times, and the analyses required 
for each sample.  This is the principal document shared by the sample generator and the project 
laboratory.  Therefore accuracy and completeness are extremely important.  Personnel initiating the 
COC form will refer to the field forms and the field log (described below) to access the required 
information.  This continuity will help make the various forms of documentation consistent and reduce 
the risk of error.  The COC form will accompany all samples during transport.  The field sampler also 
will keep a copy of the COC form for the project file. 

All samples will be delivered directly to those laboratory personnel who are authorized to receive 
samples (sample custodians).  When the laboratory receives the samples, the sample custodian will 
inspect the exterior condition of the shipping container.  Then the sample custodian will open and 
examine the interior of the shipping container.  Next the sample custodian will examine the sample 
containers and check the contents of the shipping container against the COC form.  The sample 
custodian will record any inconsistencies or problems with the sample shipment (breakage or signs of 
leakage, and missing or extra samples) on the COC record, and notify the AMEC Project Manager for 
immediate resolution.  Official acceptance of sample custody will be documented by the sample 
custodian’s signature on the COC form.  The samples will then be tracked through the laboratory by 
the laboratory’s internal custody procedures. 

B4. ANALYTICAL METHODS 
This section describes the procedures used during laboratory and field measurements. 

B4.1 Laboratory Measurement Procedures 
The laboratory will analyze the soil samples using Ecology Method NWTPH-Dx (Ecology, 1997).  The 
samples will undergo silica-gel/acid cleanup in order to remove biogenic interferences that may cause 
a high analytical bias.  The target reporting limits listed in Table B-1 are published reporting limits for 
the method.  

The project laboratory will provide a copy of the laboratory QA/QC procedures to the lead agencies for 
project informational purposes and review, upon request. 

B4.2 Field Measurement Procedures 
Field equipment will be used in general accordance with the manufacturer’s recommendations.  More 
details on field procedures are provided in the relevant SAP. 
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B5. QUALITY CONTROL 
This section outlines QC procedures to be followed by both the field personnel and the analytical 
laboratory.  Following these QC procedures will support the development of a complete and accurate 
data set following laboratory analysis and data validation.  In this section, a sampling event is defined 
as consecutive days of sampling not separated by more than 2 days of inactivity. 

B5.1 Field Quality Control 
Field QC samples are collected and analyzed to assess sample collection techniques, possible 
sources of contamination, interferences that may be attributed to the sample matrix, and, to some 
degree, the bias and precision of the reported results.  Field QC will be evaluated, along with 
laboratory QC, by the data validator during data review and validation.  Affected data will be qualified 
in accordance with EPA (2008) guidelines.  A description of each type of QC sample is described 
below.  For the purpose of this discussion, the term “regular sample” is defined to be a field sample of 
environmental medium (e.g., soil) other than a field QC sample. 

Multiple sample locations have been selected for this project to produce representative data for the 
site and high-quality results. 

B5.1.1 Field Duplicates 
Field duplicates are used to assess the homogeneity of samples collected in the field and the 
precision of sampling methods.  Field duplicates serve as measures of monitoring variability.  Under 
ideal field conditions, field duplicates are created when a volume of the sample matrix is thoroughly 
mixed, placed in separate containers, and identified as different samples.  This tests both the 
precision and consistency of laboratory analytical procedures and methods, and the consistency of 
the sampling techniques used by field personnel.  

Field duplicates will be collected at a rate of 1 per 20 samples per sampling event.  Field duplicates 
are collected by filling a second set of sample containers from the same location as a regular sample, 
using the same sampling methods and equipment.  Field duplicates should be collected at locations 
with suspected contamination. 

B5.1.2 MS/MSD 
Extra sample volume must be collected by field staff to enable the lab to run matrix spike/matrix spike 
duplicate (MS/MSD) analyses at the frequency specified in Table B-2.  While MS/MSD samples are 
not required by the method (Ecology, 1997) the laboratory will analyze them if they are requested.  
MS/MSD sample volume should be submitted at a rate of 1 per 20 samples collected, or one per field 
mobilization at a minimum.  All MS/MSD samples should be noted on the COC form.  MS samples 
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should be collected at relatively “clean” locations and are analyzed to assess the effects of the sample 
matrix on the accuracy of analytical measurements.  MSD samples are used to assess both accuracy 
and precision. 

B5.2 Laboratory Quality Control 
The project laboratories are required to adhere to specified criteria in the following areas to verify the 
validity of data being produced: 

• Holding times; 

• Instrument tuning; 

• Initial calibrations and continuing calibration verification; 

• Method blanks; 

• Surrogate spike compounds; 

• MS/MSD; 

• Laboratory control samples (LCS); 

• Laboratory duplicates; and 

• Internal standards. 

Details are provided in the laboratory Quality Assurance manual provided in Attachment B-1. 

Quality control sample types and required frequency are summarized in Table B-2.  

B5.2.1 Laboratory Method Blanks 
Method blanks are laboratory QC samples that consist of contaminant-free soil-like material.  Method 
blanks are created in the laboratory during sample preparation and follow samples throughout the 
analysis process.  Given method blank results, validation guidelines aid in determining which 
substances in samples are considered “real” and which ones are inadvertent contaminants of the 
analytical process.  During data validation, the Quality Assurance Leader will evaluate all method and 
field blank sample results and take action as described in EPA reference documents (EPA, 2008); 
professional judgment will be applied as necessary.  

B5.2.2 Matrix Spike/Matrix Spike Duplicates 
Laboratory precision will be determined by splitting spiked or unspiked samples.  MS/MSD sample 
analyses are used to determine accuracy and precision and to assess interferences caused by the 
physical or chemical properties of the sample itself.   
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MS samples will be preselected by field personnel and labeled accordingly on the COC.  The 
laboratory divides the sample into equal aliquots, and then spikes each of the aliquots with a known 
concentration of target analytes.  Matrix spike samples are prepared by spiking a known amount of 
one or more of the target analytes at a concentration of 5 to 10 times higher than the expected sample 
result.  Matrix spikes will be prepared and analyzed at a minimum frequency of 5 percent or with each 
batch of 20 or fewer samples for each matrix.   

MS/MSD data are reviewed in combination with other data quality indicators (e.g., LCS/LCS duplicate 
[LCSD]) to determine matrix effects.  In some cases, matrix effects cannot be determined due to 
dilution and/or high levels of related substances in the sample.  

B5.2.3 Laboratory Control Spikes/Laboratory Control Spike Duplicates 
The purpose of the laboratory control spike (LCS) samples (also known as blank spikes) is to aid in 
assessment of overall accuracy and precision of the entire analytical process (e.g., sample 
preparation, instrument performance, and analyst performance).  An LCS will be prepared and 
analyzed at a minimum of 1 LCS with each batch of 20 samples or fewer for each matrix.  LCS are 
similar to matrix spikes; however, the LCS spike medium is “clean” or contaminant free. 

B6. INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 
Before each sampling and analysis event, all instruments and equipment will be inspected prior to 
use.  All testing instruments and equipment will be clean and in good working order before it is used 
for monitoring.  Routine maintenance for all meters will be conducted according to schedules and 
procedures described in manuals provided by the manufacturers, and a maintenance log will be kept 
for each instrument. 

Field equipment requiring calibration will be calibrated to known standards in accordance with 
manufacturer’s recommended schedules and procedures for each instrument.  Calibration (or drift) 
checks of the vapor measurement equipment will be conducted daily, and the instruments will be 
recalibrated as required.  Calibration measurements will be recorded in the daily field logs.  If field 
equipment becomes inoperable, it will be replaced with a properly calibrated instrument.  

Laboratory instrument and equipment testing, inspection, and maintenance will be performed by the 
subcontracted laboratory.  A copy of the laboratory standard operating procedures for instrument 
maintenance will be provided to the regulatory agencies on request. 

B7. INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 
The laboratory calibration procedures will be performed in accordance with the analytical methods 
cited and laboratory standard operating procedures.  Calibration documentation will be retained at the 
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laboratory and readily available for review.  The project laboratory will be responsible for preparing 
and analyzing calibration standards at appropriate levels for the analytes of interest and for instrument 
calibration.  

B8. INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 
All equipment, meters, kits, and supplies will be checked upon receipt by the Quality Assurance 
Officer or his/her designee to ensure that they are within technical specification before use.  
Chemicals will be checked for expiration date, sufficient quantity, and discoloration.  Sample 
containers will be obtained from the subcontracted laboratory.  Deionized water will be obtained for 
use in decontamination and for blanks.   

B9. NON-DIRECT MEASUREMENTS 
Not applicable. 

B10. DATA MANAGEMENT PROCEDURES 
The sampling and reporting schedule is described in the applicable SAP.  The laboratory will deliver 
final data within approximately 14 days of the end of sampling, unless a shorter turnaround time is 
requested.  AMEC will validate the chemical data within approximately 30 days of receipt from the 
laboratory.  Data transfer will be performed using EDDs, beginning with laboratory reports and 
including data validation activities.  AMEC will upload the EDDs to a project-specific database that will 
be subsequently used to output tabulated data for reporting and assessment purposes.  A global 
positioning system (GPS) unit with submeter accuracy will be used to locate sample points, and the 
information will then be included in the database for mapping purposes.   

B10.1 Laboratory Data Reports 
ARI will complete all analyses as described in the applicable SAP and present the following, at a 
minimum, in a report to AMEC within approximately 14 days of the receipt of samples, unless a 
shorter turnaround time is requested. 

• Case narrative:  The case narrative will describe the analytical methods used and discuss 
any irregularities encountered during sample analyses and any resulting data qualification. 

• Analyte concentrations:  A summary of analytical results will be presented for each sample. 

• Method reporting limits (described elsewhere as PQLs):  Method reporting limits achieved 
by the laboratory will be presented with the analyte concentrations. 

• Laboratory data qualifier codes and a summary of code definition:  Data qualifiers will 
appear next to analyte concentrations, and associated definitions will be summarized in the 
report. 
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• Lab QC results:  Results for lab QC testing, including method blanks, MS/MSD, 
LCS/LCSD, lab duplicates, and/or surrogate recoveries, will be provided with final results. 

• EDD version of results:  A full set of results will be provided in database format and will 
include full listing of valid values (e.g., CAS numbers, analytical methods, etc.). 

B10.2 Project Database  
Data validation will be performed on specified analytical data for this project (see Section D), and the 
Quality Assurance Leader will enter validation qualifiers and comments into the dataset as necessary.  
The QA Leader will then transmit the validated EDD along with the Validation Report to the database 
uploader, who will upload it into the site database.  Tables from the database will then be 
backchecked against hard copy results.  Any corrections will be made to the database based on 
backcheck findings.  The data will then be considered final, and EDDs or tables will be created from 
the database as necessary for use in data analysis and reporting.  

B10.3 Records Management 
The QA Leader will inventory and store all analytical data, including all resubmissions collected during 
data validation efforts, worksheets, original data validation reports, and associated sample collection 
paperwork. 
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C. ASSESSMENTS AND OVERSIGHT 

The objectives of the SAP and QAPP will be reviewed as data are received and used for reporting 
and other interpretive purposes.  Data that do not meet the data quality requirements as described in 
the applicable SAP and QAPP will be qualified or rejected during data validation.  Rejected data will 
not be used for any purpose. 

C1. ASSESSMENTS AND RESPONSE ACTIONS 
The Project Manager or a designated reviewer will review the field forms following field work and the 
QA Leader will review associated laboratory reports during validation.  Corrective action will be taken 
when warranted.  Corrective action is the process of identifying, recommending, approving, and 
implementing measures to counter unacceptable procedures or QC performance outside established 
criteria.  Corrective action can occur during field activities, laboratory analyses, data validation, or data 
assessment.  

Corrective actions should be designed to correct the problem and to minimize the possibility of 
recurrence.  Examples of corrective actions include modifying nonconforming procedures, forms, or 
worksheets; instituting a quality check, and the like.  Proposed corrective actions should be reviewed 
and approved by the QA Leader prior to implementation.  Significant noncompliance and corrective 
actions will be discussed in QA reports to the Project Manager, as appropriate.  

C1.1 Field Corrective Actions 
Project personnel will be responsible for reporting technical or QA nonconformances or deficiencies of 
any activity or issued document to the Field Coordinator.  The Field Coordinator will consult with the 
QA Leader to determine whether the situation warrants subsequent corrective action.  Corrective 
actions will be implemented and documented in the field record log.  No staff member will initiate 
corrective action without prior communication of findings using the process described above.  

C1.2 Laboratory Corrective Action 
Corrective action by the laboratory may occur prior to or during initial analyses.  Conditions such as 
broken sample containers and potentially high-concentration samples may be identified during sample 
log-in or prior to analysis.  

Laboratory corrective action procedures are often handled at the bench level by the analyst, who 
reviews the preparation or extraction procedure for possible errors, and who checks the instrument 
calibration, spike and calibration mixes, instrument sensitivity, etc.  If the problem persists, or cannot 
be identified, the problem should be referred to the supervisor, manager, and/or Laboratory Project 
Manager for further investigation and possible formal corrective action. 
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The contracted laboratory’s Quality Assurance Plan (Attachment B-1) includes specific procedures for 
identification and documentation of nonconformance and implementation and reporting of corrective 
actions. 

C1.3 Corrective Actions Resulting From Data Validation 
If necessary, the QA Leader will contact the laboratory for further information, clarification, or needed 
resubmissions and/or corrective actions.  All communications will be documented in the data 
validation report.  

C2. REPORTS TO MANAGEMENT 
As described in Section D, all data will be validated before upload into the project database.  All 
laboratory results reports and data validation reports will be provided to the lead agencies.  Tabulated 
data produced from the project database may also be presented to facilitate data interpretation. 
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D. DATA VALIDATION AND USABILITY 

AMEC will be in charge of planning all field activities.  Field forms, EDDs, and COCs will be reviewed 
by the AMEC Project Manager or designated personnel after the field work is completed.  The forms 
will be checked to determine if the field staff followed all aspects of the SAP and QAPP 
methodologies, and any deviations from the specified procedures will be noted.  Specifically, the 
forms will be reviewed for: 

• correct documentation of sample location; 

• complete and accurate procedures for sample collection or measurement and proper 
documentation; 

• proper COC methodology, including sample shipment and preservation during transport; 
and 

• evaluation of field QC results; field QC sample contamination could result in data 
qualification. 

D1. DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 
The analytical laboratories will complete a data review and verification prior to producing results.  This 
verification will include checking that QC procedures were included at the required frequencies and 
that the QC results meet control limits as defined in the laboratory’s Quality Assurance Plan 
(Attachment B-1).  Any QA issues identified by the laboratory will be described in the case narrative 
and may result in qualification of some of the results by the laboratory.   

D2. VALIDATION AND VERIFICATION METHODS 
After receiving results from the laboratory, the data validator (QA Leader) will prepare a data 
validation report (EPA Level 2A) in accordance with EPA guidelines (EPA, 2009) and review 100 
percent of the concentration data.  After validation, the data validator will add qualifiers and final 
concentrations to the laboratory EDD and laboratory hard-copy sheets.  All manual data entry will be 
verified to the source document (e.g., COC, hard-copy data package, and/or qualified Sample Result 
Summary).  

The data validation review memorandum will provide a summary evaluation of: 

• COC discrepancies;  

• case narrative; 

• analytical holding times; 

• preservation/temperature issues;  
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• laboratory and field/equipment blank contamination; 

• system monitoring compound (SMC)/surrogate compounds recoveries; 

• MS and LCS recoveries and RPDs;  

• laboratory and field duplicate sample RPDs;  

• reporting limits; and 

• data completeness 

D3. RECONCILIATION WITH USER REQUIREMENTS 
The project manager and QA Leader will review all data following each sampling event.  If there are 
any QAPP problems with the sampling and analysis, these issues will be discussed with the 
regulatory agencies involved in the project to make sure that QAPP data quality objectives are being 
met.  Modifications to the sampling plan for the soil investigation will require modifications to the 
approved QAPP. 
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TABLES 



Analyte
Analytical
Method

Reporting 
Limit 

(mg/kg)

LCS 
%Recovery

Limits2

MS 
%Recovery

Limits2

Sample 
Surrogate

%Recovery 
Limits2

LCS/LCSD 
or MS/MSD 
RPD Limits 

(%)

Field 
Duplicate

RPD 
Limits3 (%)

Sample 
Container

Preservation
Temperature

Holding
Time

Total petroleum 
hydrocarbons (TPH) - diesel 
and heavy oil range 1

Ecology 
NWTPH-Dx

diesel = 5
motor oil = 10 59-108 59-108 43-137 <30 <50

4 oz. wide-
mouth glass 

jar
≤6°C 14 days

Notes
1.  Samples will be treated with acid/silica-gel cleanup prior to analysis.
2.  Recovery limits are updated annually and can obtained from www.arilabs.com.  The most recent control limits wil be used during data validation.
3.  RPD control limits are applicable only if the concentration is greater than 5 times the method reporting limit (MRL).  For results less than 5 times the MRL, the 

  difference between the sample and duplicate must be less than the MRL. 

Abbreviations
°C = degrees Celcius MS = matrix spike
LCS = laboratory control spike MSD = matrix spike duplicate
LCSD = laboratory control spike duplicate oz = ounce
mg/kg = milligrams per kilogram RPD = relative percent difference 
MRL = method reporting limit TPH = total petroleum hydrocarbons

TABLE B-1

SOIL REPORTING LIMITS, MEASUREMENT QUALITY OBJECTIVES,
CONTAINERS, PRESERVATION, AND HOLDING TIMES

Avery Landing 
Avery, Idaho
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Field QC1

Field Duplicates3
Method 
Blanks LCS MS/MSD

Diesel range hydrocarbons 1/20 samples per sampling event 1/batch 1/batch 1/batch

Notes
1.  A sampling event is defined as consecutive days of sampling not separated by more than two days of inactivity.
2.  A batch is defined as a group of samples taken through a preparation procedure and sharing a method blank, LCS, and MS/MSD.  

  No more than 20 field samples can be contained in one batch.
3.  Field duplicates will only be collected for events with more than 5 samples.

Abbreviations
LCS = laboratory control sample
MS = matrix spike sample
MSD = matrix spike duplicate sample
QC = quality control

Laboratory QC2

TABLE B-2

QUALITY CONTROL SAMPLE TYPES AND FREQUENCY
Avery Landing
Avery, Idaho

Parameter

R:\16011 - Avery Landing\001\App B - QAPP\QAPP Tables 1 and 2 Page 1 of 1



ATTACHMENT B-1 

Laboratory Quality Assurance Manual 



Document Name: 
Quality Assurance Manual 

Document Revised: 17 Feb 2011 
Page 1 of 105 

Effective Date: Date of Final  Signature 

 

Document No.: 
Quality Assurance Manual rev.14.0 

Issuing Authorities:  
Pace Corporate Quality Office and  

Pace Minnesota - Montana Quality Office 
 

QUALITY ASSURANCE MANUAL 
 

Quality Assurance/Quality Control  
Policies and Procedures 

 
Pace Analytical Services, Inc. – Minnesota 

1700 Elm Street SE, Suite 200, Minneapolis, MN  55414 
 

Pace Analytical Services, Inc. – Montana 
602 South 25th Street, Billings, Montana 59101 

 
 

 
 
 
 
 
 
 

 
Effective Date is the date of the last signature 
  
© 2002 - 2011 Pace Analytical Services, Inc.  This Quality Assurance Manual may not be reproduced, in part or in full, without written consent 
of Pace Analytical Services, Inc.  Whether distributed internally or as a “courtesy copy” to customers or regulatory agencies, this document is 
considered confidential and proprietary information. 
 Any printed documents in use within a Pace Analytical Services, Inc. laboratory have been reviewed and approved by the persons listed on the 
cover page.  They can only be deemed official if proper signatures are present. 

 

  
This is COPY# 50 Distributed on 08-Aug-11 by LRM and is  CONTROLLED or X 

     
UNCONTROLLED 



Document Name: 
Quality Assurance Manual 

Document Revised: 17 Feb 2011 
Page 2 of 105 

Effective Date: Date of Final  Signature 

 

Document No.: 
Quality Assurance Manual rev.14.0 

Issuing Authorities:  
Pace Corporate Quality Office and  

Pace Minnesota - Montana Quality Office 
 

 
 
 

PACE ANALYTICAL SERVICES – MINNESOTA AND MONTANA 
LOCAL APPROVAL 

 
 
 

 
 



Document Name: 
Quality Assurance Manual 

Document Revised: 17 Feb 2011 
Page 3 of 105 

Effective Date: Date of Final  Signature 

 

Document No.: 
Quality Assurance Manual rev.14.0 

Issuing Authorities:  
Pace Corporate Quality Office and  

Pace Minnesota - Montana Quality Office 
 

Table of Contents 
1.0.INTRODUCTION AND ORGANIZATIONAL STRUCTURE ..................................................................... 5 

1.1. INTRODUCTION TO PASI............................................................................................................................ 5 
1.2. STATEMENT OF PURPOSE ........................................................................................................................... 5 
1.3. QUALITY POLICY STATEMENT AND GOALS OF THE QUALITY SYSTEM ................................................... 5 
1.4. CORE VALUES............................................................................................................................................. 6 
1.5. CODE OF ETHICS ........................................................................................................................................ 6 
1.6. STANDARDS OF CONDUCT .......................................................................................................................... 7 
1.7. LABORATORY ORGANIZATION .................................................................................................................. 8 
1.8. LABORATORY JOB DESCRIPTIONS............................................................................................................. 9 
1.9 TRAINING AND ORIENTATION.................................................................................................................. 13 
1.10 DATA INTEGRITY SYSTEM........................................................................................................................ 14 
1.11 LABORATORY SAFETY............................................................................................................................... 15 
1.12 SECURITY AND CONFIDENTIALITY ............................................................................................................ 15 

2.0.   SAMPLE CUSTODY..................................................................................................................................... 17 

2.1. SAMPLING SUPPORT ................................................................................................................................. 17 
2.2. FIELD SERVICES ....................................................................................................................................... 17 
2.3. PROJECT INITIATION................................................................................................................................ 17 
2.4. CHAIN OF CUSTODY ................................................................................................................................. 18 
2.5. SAMPLE ACCEPTANCE POLICY ................................................................................................................ 19 
2.6. SAMPLE LOG-IN........................................................................................................................................ 20 
2.7. SAMPLE STORAGE .................................................................................................................................... 21 
2.8. SAMPLE PROTECTION .............................................................................................................................. 22 
2.9. SUBCONTRACTING ANALYTICAL SERVICES .............................................................................................. 23 
2.10. SAMPLE RETENTION AND DISPOSAL ..................................................................................................... 24 

3.0.   ANALYTICAL CAPABILITIES ................................................................................................................... 25 

3.1. ANALYTICAL METHOD SOURCES............................................................................................................. 25 
3.2. ANALYTICAL METHOD DOCUMENTATION .............................................................................................. 25 
3.3. ANALYTICAL METHOD VALIDATION ........................................................................................................ 25 
3.4. DEMONSTRATION OF CAPABILITY (DOC)................................................................................................. 25 
3.5. REGULATORY AND METHOD COMPLIANCE .............................................................................................. 26 
4.1. METHOD BLANK ....................................................................................................................................... 27 
4.2. LABORATORY CONTROL SAMPLE............................................................................................................ 28 
4.3. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)......................................................................... 29 
4.4. SURROGATES ............................................................................................................................................ 30 
4.5. SAMPLE DUPLICATE ................................................................................................................................. 31 
4.6. INTERNAL STANDARDS ............................................................................................................................. 31 
4.7. FIELD BLANKS .......................................................................................................................................... 32 
4.8. TRIP BLANKS ............................................................................................................................................ 32 
4.9. LIMIT OF DETECTION (LOD)................................................................................................................... 32 
4.10. LIMIT OF QUANTITATION (LOQ) ........................................................................................................ 33 
4.11. ESTIMATE OF ANALYTICAL UNCERTAINTY......................................................................................... 33 
4.12. PROFICIENCY TESTING (PT) STUDIES ................................................................................................. 34 
4.13. ROUNDING AND SIGNIFICANT FIGURES ............................................................................................... 34 

5.0. DOCUMENT MANAGEMENT AND CHANGE CONTROL ............................................................... 36 

5.1. DOCUMENT MANAGEMENT...................................................................................................................... 36 
5.2. DOCUMENT CHANGE CONTROL............................................................................................................... 38 
5.3. MANAGEMENT OF CHANGE ..................................................................................................................... 38 

6.0.   EQUIPMENT AND MEASUREMENT TRACEABILITY ....................................................................... 39 

6.1. STANDARDS AND TRACEABILITY ............................................................................................................. 39 
6.2. GENERAL ANALYTICAL INSTRUMENT CALIBRATION PROCEDURES ...................................................... 39 



Document Name: 
Quality Assurance Manual 

Document Revised: 17 Feb 2011 
Page 4 of 105 

Effective Date: Date of Final  Signature 

 

Document No.: 
Quality Assurance Manual rev.14.0 

Issuing Authorities:  
Pace Corporate Quality Office and  

Pace Minnesota - Montana Quality Office 
 

6.3. SUPPORT EQUIPMENT CALIBRATION PROCEDURES.................................................................................. 43 
6.4. INSTRUMENT/ EQUIPMENT MAINTENANCE ............................................................................................... 44 

7.0.   CONTROL OF DATA .................................................................................................................................... 46 

7.1. ANALYTICAL RESULTS PROCESSING......................................................................................................... 46 
7.2. DATA VERIFICATION ................................................................................................................................. 46 
7.3. DATA REPORTING ..................................................................................................................................... 47 
7.4. DATA SECURITY ........................................................................................................................................ 49 
7.5. DATA ARCHIVING...................................................................................................................................... 49 
7.6. DATA DISPOSAL ........................................................................................................................................ 50 

8.0.   QUALITY SYSTEM AUDITS AND REVIEWS .......................................................................................... 51 

8.1. INTERNAL AUDITS .................................................................................................................................... 51 
8.2. EXTERNAL AUDITS.................................................................................................................................... 53 
8.3. QUARTERLY QUALITY REPORTS .............................................................................................................. 53 
8.4. ANNUAL MANAGERIAL REVIEW .............................................................................................................. 54 
8.5. CUSTOMER SERVICE REVIEWS ................................................................................................................ 54 

9.0.   CORRECTIVE ACTION.............................................................................................................................. 55 

9.1. CORRECTIVE ACTION DOCUMENTATION.................................................................................................. 55 
9.2. CORRECTIVE ACTION COMPLETION......................................................................................................... 56 
9.3. PREVENTIVE ACTION DOCUMENTATION................................................................................................... 57 

10.0. GLOSSARY ............................................................................................................................................. 59 

11.0.   REFERENCES .............................................................................................................................................. 75 

12.0.   REVISIONS.................................................................................................................................................. 77 

ATTACHMENT I- QUALITY CONTROL CALCULATIONS ........................................................................ 81 

ATTACHMENT IIA- LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE)
................................................................................................................................................................................... 83  

ATTACHMENT IIB- CORPORATE ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE) . 83 

ATTACHMENT III- EQUIPMENT LIST (CURRENT AS OF ISSUE DATE)............................................... 85 

ATTACHMENT IV- LABORATORY FLOOR PLAN (CURRENT AS OF ISSUE DATE) .......................... 87 

ATTACHMENT V- LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE) .................................... 91 

ATTACHMENT VI- LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE).......... 94 

ATTACHMENT VII- PACE CHAIN-OF-CUSTODY (CURRENT AS OF ISSUE DATE)............................ 99 

ATTACHMENT VIII- METHOD HOLD TIME*, CONTAINER AND PRESERVATION GUIDE 
(CURRENT AS OF ISSUE DATE) ....................................................................................................................... 99 

 



Document Name: 
Quality Assurance Manual 

Document Revised: 17 Feb 2011 
Page 5 of 105 

Effective Date: Date of Final  Signature 

 

Document No.: 
Quality Assurance Manual rev.14.0 

Issuing Authorities:  
Pace Corporate Quality Office and  

Pace Minnesota - Montana Quality Office 
 

 

1.0. INTRODUCTION AND ORGANIZATIONAL STRUCTURE 
 

“Working together to protect our environment and improve our health” 
Pace Analytical Services Inc. - Mission Statement 

 
1.1. Introduction to PASI 
 

Pace Analytical Services, Inc. (PASI) is a privately held, full-service analytical testing firm operating a 
nationwide system of laboratories. PASI offers extensive services beyond standard analytical testing, 
including: bioassay for aquatic toxicity, air toxics, industrial hygiene testing, explosives, dioxins and 
coplanar PCB’s by high resolution mass spectroscopy , radiochemical analyses, product testing, 
pharmaceutical testing, field services and mobile laboratory capabilities. PASI has implemented a 
consistent Quality System in each of its laboratories and service centers. In addition, the company 
utilizes an advanced data management system that is highly efficient and allows for flexible data 
reporting. Together, these systems ensure data reliability and superior on-time performance. This 
document defines the Quality System and QA/QC protocols. 

 
Our goal is to combine our expertise in laboratory operations with customized solutions to meet the 
specific needs of our customers. 
 

1.2. Statement of Purpose 
 

To meet the business needs of our customers for high quality, cost-effective analytical measurements 
and services. 

 
1.3. Quality Policy Statement and Goals of the Quality System 

 
PASI management is committed to maintaining the highest possible standard of service for our 
customers by following a documented quality system. The overall objective of this quality system is 
to provide reliable data of known quality through adherence to rigorous quality assurance policies 
and quality control procedures as documented in this Quality Assurance Manual. 
 
All personnel within the PASI network are required to be familiar with all facets of the quality 
system relevant to their position and implement these policies and procedures in their daily work. 
This daily focus on quality is applied with initial project planning, continued through all field and 
laboratory activities, and is ultimately included in the final report generation.  
 
PASI management demonstrates its commitment to quality by providing the resources, including 
facilities, equipment, and personnel to ensure the adherence to these documented policies and 
procedures and to promote the continuous improvement of the quality system. All PASI personnel 
must comply with all current applicable state, federal, and industry standards, such as the NELAC, 
TNI, NVLAP, and ISO 17025 standards, and are required to perform all tests in accordance with 
stated methods and customer requirements. 
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1.4. Core Values 
 

 Integrity- Pace personnel are required to abide by the PASI Code of Ethics and all Pace 
employees must go through Data Integrity/Ethics training upon initial orientation and as an annual 
refresher. 
 Value Employees- Pace management views employees as our most important asset and 
communicates to them the relevance and importance of their activities within their job functions and 
how they contribute to the achievement of the objectives of the quality management system. 
 Know Our Customers- Pace makes every effort to know our customers and address their 
sampling and analytical needs. More information on this item can be found in section 2.0. 
 Honor Commitments- Pace labs focus on making solid commitments with regards to quality, 
capacity, and agreed upon turnaround time to our customers.  
 Flexible Response To Demand- Pace labs are equipped with both the material and personnel 
resources to enable them to be responsive to the demands of customers when situations or projects 
need change. 
 Pursue Opportunities- Pace is committed to pursuing opportunities for the growth of the 
company by constantly exploring markets and areas where we can expand. 
 Continuously Improve- Pace has committed much time and effort into establishing a continuous 
improvement program where company personnel meet on a regular basis to share ideas in cost 
reduction, production improvement and standardization in order to develop best practices. This 
information, as well as company financial and production metrics, are tracked, evaluated, and shared 
with each Pace facility.   

 
 
1.5. Code of Ethics 
 

PASI’s fundamental ethical principles are as follows: 
 
 Each PASI employee is responsible for the propriety and consequences of his or her actions; 
 Each PASI employee must conduct all aspects of Company business in an ethical and strictly 
legal manner, and must obey the laws of the United States and of all localities, states and nations 
where PASI does business or seeks to do business; 
 Each PASI employee must reflect the highest standards of honesty, integrity and fairness on 
behalf of the Company with customers, suppliers, the public, and one another. 
 Each PASI employee must recognize and understand that our daily activities in environmental 
laboratories affect public health as well as the environment and that environmental laboratory 
analysts are a critical part of the system society depends upon to improve and guard our natural 
resources: 
 
Strict adherence by each PASI employee to this Code of Ethics and to the Standards of Conduct is 
essential to the continued vitality of PASI and to continue the pursuit of our common mission to 
protect our environment and improve our health. 
 
Failure to comply with the Code of Ethics and Standards of Conduct will result in disciplinary action 
up to and including termination and referral for civil or criminal prosecution where appropriate. An 
employee will be notified of an infraction and given an opportunity to explain, as prescribed under 
current disciplinary procedures. 
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1.6. Standards of Conduct 
 

1.6.1. Data Integrity 
 

The accuracy and integrity of the analytical results and its supporting documentation produced at PASI 
are the cornerstones of the company. Lack of data integrity is an assault on our most basic values putting 
PASI and its employees at grave financial and legal risk and will not be tolerated. Therefore, employees 
are to accurately prepare and maintain all technical records, scientific notebooks, calculations, and 
databases. Employees are prohibited from making false entries or misrepresentations of data for any 
reason. 

 
Managerial staff must make every effort to ensure that personnel are free from any undue pressures that 
may affect the quality or integrity of their work including commercial, financial, over-scheduling, and 
working condition pressures.  

 
1.6.2. Confidentiality 

 
PASI employees must not use or disclose confidential or proprietary information except when in 
connection with their duties at PASI. This is effective over the course of employment and for an 
additional period of two years thereafter.  
 
Confidential or proprietary information, belonging to either PASI and/or its customers, includes but is 
not limited to test results, trade secrets, research and development matters, procedures, methods, 
processes and standards, company-specific techniques and equipment, marketing and customer 
information, inventions, materials composition, etc. 

 
1.6.3. Conflict of Interest 

 
PASI employees must avoid situations that might involve a conflict of interest or could appear 
questionable to others. The employee must be careful in two general areas: 
 
 Participation in activities that conflict or appear to conflict with the employees’ PASI 
responsibilities. 
 Offering or accepting anything that might influence the recipient or cause another person to 
believe that the recipient may be influenced to behave or in a different manner than he would 
normally. This includes bribes, gifts, kickbacks, or illegal payments. 
 
Employees are not to engage in outside business or economic activity relating to a sale or purchase by 
the Company. Other problematic activities include service on the Board of Directors of a competing or 
supplier company, significant ownership in a competing or supplier company, employment for a 
competing or supplier company, or participation in any outside business during the employee’s work 
hours. 

 
1.6.4. Compliance 

 
All employees are required to read, understand, and comply with the various components of the 
standards listed in this document. As confirmation that they understand their responsibility, each 
employee is required to sign an acknowledgment form annually that then becomes part of the 
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employee’s permanent record. Employees will be held accountable for complying with the Quality 
Systems as summarized in the Quality Assurance Manual. 

 
1.7. Laboratory Organization 
 

The PASI Corporate Office centralizes company-wide accounting, business development, financial 
management, human resources development, information systems, marketing, quality, safety, and 
training activities. PASI’s Director of Quality is responsible for assisting the development, 
implementation and monitoring of quality programs for the company. See Attachment IIB for the 
Corporate Organizational structure. 
 
Each laboratory within the system operates with local management, but all share common systems 
and receives support from the Corporate Office.  
 
A General Manager (GM) supervises each regional laboratory. Some operations may have an Assistant 
General Manager (AGM) in situations where the General Manager is responsible for multiple laboratory 
facilities and is not necessarily in the facility on a regular basis. Quality Managers (QM) at each 
laboratory report directly to their General Manager or Assistant General Manager and will also receive 
guidance and direction from the Director of Quality. 

 
The General Manager bears the responsibility for the laboratory operations and serves as the final, local 
authority in all matters. In the absence of the General Manager or Assistant General Manager, the 
Quality Manager serves as the next in command. He or she assumes the responsibilities of the GM until 
the GM is available to resume the duties of their position. In the absence of the GM and QM, 
management responsibility of the laboratory is passed to the Laboratory Operations Manager, however 
named, – provided such a position is identified – and then to the most senior department manager until 
the return of the GM or QM. The most senior department manager in charge may include the Client 
Services Manager or the Administrative Business Manager at the discretion of the General Manager. 
 
A Laboratory Operations Manager or Technical Director who is absent for a period of time 
exceeding 15 consecutive calendar days shall designate another full-time staff member meeting the 
qualifications of the technical director to temporarily perform this function. The laboratory General 
Manager or Quality Manager has the authority to make this designation in the event the existing 
Laboratory Operations Manager or Technical Director is unable to do so. If this absence exceeds 35 
consecutive calendar days, the primary accrediting authority shall be notified in writing. 
 
The Quality Manager has the responsibility and authority to ensure the Quality System is implemented 
and followed at all times. In circumstances where a laboratory is not meeting the established level of 
quality or following the policies set forth in this Quality Assurance Manual, the Quality Manager has the 
authority to halt laboratory operations should he or she deem such an action necessary. The QM will 
immediately communicate the halting of operations to the GM and keep him or her posted on the 
progress of corrective actions. In the event the GM and QM are not in agreement as to the need for the 
suspension, the Chief Operating Officer and Director of Quality will be called in to mediate the 
situation. 
 
Under the direction of the General Manager, the technical staff of the laboratory is generally organized 
into the following functional groups: 
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 Organic Sample Preparation  • Air Analysis  
 Wet Chemistry Analysis • HRMS Analysis 
 Metals Analysis • Process Testing 
 Volatiles Analysis 
 Semi-volatiles Analysis 
 Radiochemical Analysis 
 Microbiology 

 
Appropriate support groups are present in each laboratory. The actual organizational structure for PASI 
– Minnesota and Montana is listed in Attachment IIA. In the event of a change in General Manager, 
Quality Manager, or any Laboratory Operations Manager/Technical Director, the laboratory will notify 
its accrediting authorities and revise the organizational chart in the Quality Assurance Manual (QAM) 
within 30 days. For changes in Department Managers or Supervisors or other laboratory personnel, no 
notifications will be sent to the laboratory’s accrediting agencies; changes to the organizational chart 
will be updated during or prior to the annual review process. Changes or additions in these key 
personnel will also be noted by additional signatures on the Quality Manual, as applicable. In any case, 
the QAM will remain in effect until the next scheduled revision. 

 
1.8. Laboratory Job Descriptions 
 

1.8.1. Senior General Manager 
 

 Oversees all functions of all the operations within their designated region; 
 Oversees the development of local General Managers within their designated region; 
 Oversees and authorizes personnel development including staffing, recruiting, training, 
workload scheduling, employee retention and motivation; 
 Oversees the preparation of budgets and staffing plans for all operations within their 
designated region; 
 Ensures compliance with all applicable state, federal and industry standards. 

 
1.8.2. General Manager (local laboratory) 

 
 Oversees all functions of the operations; 
 Authorizes personnel development including staffing, recruiting, training, workload 
scheduling, employee retention and motivation; 
 Prepares budgets and staffing plans; 
 Monitors the Quality Systems of the laboratory and advises the Quality Manager accordingly; 
 Ensures compliance with all applicable state, federal and industry standards.  
 

1.8.3. Laboratory Operations Manager 
 
 In the absence of the GM, performs all duties as listed above for the General Manager; 
 Oversees the daily production and quality activities of all departments; 
 Manages all departments and works with staff to ensure department objectives are met; 
 Works with all departments to ensure capacity and customer expectations are accurately 
understood and met; 
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 Works with General Manager to prepare appropriate budget and staffing plans for all 
departments; 
 Responsible for prioritizing personnel and production activities within all departments; 
 Performs formal and informal performance reviews of departmental staff. 

 
1.8.4 Quality Manager 

 
 Oversees the laboratory Quality Systems while functioning independently from laboratory 
operations. Reports directly to the General Manager; 
 Monitors Quality Assurance policies and Quality Control procedures to ensure that the 
laboratory achieves established standards of quality; 
 Maintains records of quality control data and evaluates data quality; 
 Conducts periodic internal audits and coordinates external audits performed by regulatory 
agencies or customer representatives; 
 Reviews and maintains records of proficiency testing results; 
 Maintains the document control system; 
 Assists in development and implementation of appropriate training programs; 
 Provides technical support to laboratory operations regarding methodology and project 
QA/QC requirements; 
 Maintains certifications from federal and state programs; 
 Ensures compliance with all applicable state, federal and industry standards; 
 Maintains the laboratory training records, including those in the Learning Management 
System (LMS); 
 Monitors correctives actions; 
 Maintains the currency of the Quality Manual. 

 
1.8.5 Technical Director 

 
 Monitors the standards of performance in quality assurance and quality control data; 
 Monitors the validity of analyses performed and data generated; 
 Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data quality 
objectives for any given project; 
 Provides technical guidance in the review, development, and validation of new 
methodologies. 

 
1.8.6 Administrative Business Manager 

 
 Responsible for financial and administrative management for the entire facility; 
 Provides input relative to tactical and strategic planning activities; 
 Organizes financial information so that the facility is run as a fiscally responsible business; 
 Works with staff to confirm that appropriate processes are put in place to track revenues and 
expenses; 
 Provide ongoing financial information to the General Manager and the management team so 
they can better manage their business; 
 Utilizes historical information and trends to accurately forecast future financial positions; 
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 Works with management to ensure that key measurements are put in place to be utilized for 
trend analysis—this will include personnel and supply expenses, and key revenue and expense 
ratios; 
 Works with General Manager to develop accurate budget and track on an ongoing basis; 
 Works with entire management team to submit complete and justified capital budget requests 
and to balance requests across departments; 
 Works with project management team and administrative support staff to ensure timely and 
accurate invoicing. 
 

 
1.8.7 Client Services Manager 

 
 Oversees all the day to day activities of the Client Services Department which includes 
Project Management and, possibly, Sample Control; 
 Responsible for staffing and all personnel management related issues for Client Services; 
 Serves as the primary senior consultant to customers on all project related issues such as set 
up, initiation, execution and closure; 
 Performs or is capable of performing all duties listed for that of Project Manager. 
 

1.8.8 Project Manager 
 
 Coordinates daily activities including taking orders, reporting data and analytical results; 
 Serves as the primary technical and administrative liaison between customers and PASI; 
 Communicates with operations staff to update and set project priorities; 
 Provides results to customers in the requested format (verbal, hardcopy, electronic, etc.); 
 Works with customers, laboratory staff, and other appropriate PASI staff to develop project 
statements of work or resolve problems of data quality; 
 Responsible for solicitation of work requests, assisting with proposal preparation and project 
initiation with customers and maintain customer records; 
 Mediation of project schedules and scope of work through communication with internal 
resources and management; 
 Responsible for preparing routine and non-routine quotations, reports and technical papers; 
 Interfaces between customers and management personnel to achieve customer satisfaction; 
 Manages large-scale complex projects;  
 Supervises less experienced project managers and provide guidance on management of 
complex projects; 
 Arranges bottle orders and shipment of sample kits to customers; 
 Verifies login information relative to project requirements and field sample Chains-of-
Custody. 

 
1.8.9 Project Coordinator 

 
  Responsible for preparation of project specifications and provides technical/project support; 
  Coordinates project needs with other department sections and assists with proposal 
preparation; 
  Prepares routine proposals and invoicing;  
  Responsible for scanning, copying, assembling and binding final reports; 
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  Other duties include filing, maintaining forms, process outgoing mail, maintaining training 
database and data entry. 
 

1.8.10 Department Manager/Supervisor 
 
 Oversees the day-to-day production and quality activities of their assigned department; 
 Ensures that quality assurance and quality control criteria of analytical methods and projects 
are satisfied; 
 Assesses data quality and takes corrective action when necessary; 
 Approves and releases technical and data management reports; 
 Ensures compliance with all applicable state, federal and industry standards.  
 

1.8.11 Group Supervisor/Leader 
 
 Trains analysts in laboratory operations and analytical procedures; 
 Organizes and schedules analyses with consideration for sample holding times; 
 Implements data verification procedures by assigning data verification duties to appropriate 
personnel; 
 Evaluates instrument performance and supervises instrument calibration and preventive 
maintenance programs; 
 Reports non-compliance situations to laboratory management including the Quality Manager. 

 
1.8.12 Laboratory Analyst 

 
 Performs detailed preparation and analysis of samples according to published methods and 
laboratory procedures; 
 Processes and evaluates raw data obtained from preparation and analysis steps; 
 Generates final results from raw data, performing primary review against method criteria; 
 Monitors quality control data associated with analysis and preparation. This includes 
examination of raw data such as chromatograms as well as an inspection of reduced data, 
calibration curves, and laboratory notebooks; 
 Reports data in LIMS, authorizing for release pending secondary approval; 
 Conducts routine and non-routine maintenance of equipment as required; 
 Performs or is capable of performing all duties associated with that of Laboratory Technician. 

 
1.8.13 Laboratory Technician 

 
 Prepares standards and reagents according to published methods or in house procedures; 
 Performs preparation and analytical steps for basic laboratory methods; 
 Works under the direction of a Laboratory Analyst on complex methodologies; 
 Assists Laboratory Analysts on preparation, analytical or data reduction steps for complex 
methodologies; 
 Monitors quality control data as required or directed. This includes examination of raw data 
such as chromatograms as well as an inspection of reduced data, calibration curves, and 
laboratory notebooks. 
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1.8.14 Sample Management Personnel 
 

 Signs for incoming samples and verifies the data entered on the Chain of custody forms; 
 Enters the sample information into the Laboratory Information Management System (LIMS) 
for tracking and reporting; 
 Stages samples according to EPA requirements; 
 Assists Project Managers and Coordinators in filling bottle orders and sample shipments. 

 
1.8.15 Systems Administrator or Systems Manager 

 
 Assists with the creation and maintenance of electronic data deliverables (EDDs); 
 Coordinates the installation and use of all hardware, software and operating systems; 
 Performs troubleshooting on all aforementioned systems; 
 Trains new and existing users on systems and system upgrades; 
 Maintains all system security passwords; 
 Maintains the electronic backups of all computer systems. 

 
1.8.16 Safety/Chemical Hygiene Officer 

 
 Maintains the laboratory Chemical Hygiene Plan; 
 Plans and implements safety policies and procedures; 
 Maintains safety records; 
 Organizes and/or performs safety training; 
 Performs safety inspections and provides corrective/preventative actions; 
 Assists personnel with safety issues. 

 
1.8.17 Program Director/Hazardous Waste Coordinator (or otherwise named) 

 
 Evaluates waste streams and helps to select appropriate waste transportation and disposal 
companies; 
 Maintains complete records of waste disposal including waste manifests and state reports; 
 Assists in training personnel on waste-related issues such as waste handling and storage, 
waste container labeling, proper satellite accumulation, secondary containment, etc.; 
  Conducts a weekly inspection of the waste storage areas of the laboratory. 
 

1.9 Training and Orientation   
 

Training for Pace employees is managed through a web-based Learning Management System. After a 
new employee has been instructed in matters of human resources, they are given instructional materials 
for the LMS and a password for access. 
 
A new hire training checklist is provided to the new employee that lists training items for the employee 
to work through either independently on LMS or with their supervisor or trainer. The training items that 
can be completed independently include: 
 

 Reading through applicable Standard Operating Procedures;  
 Reviewing the Quality Manual and Chemical Hygiene Plan; 
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 Core training modules such as quality control indicators, basic laboratory skills, etc.; 
 Quality Systems training including traceability of measurements, method calibration, calibration 
verification, accuracy, precision and uncertainty of measurements, corrective actions, 
documentation, and root cause analysis; 
 Data Integrity/Ethics training.  

 
The new employee's Department Supervisor provides the employee with a basic understanding of the 
role of the laboratory within the structure of PASI and the basic elements of that individual's position. 
Supervised training uses the following techniques: 
 
 Hands-on training 
 Training checklists/worksheets  
 Lectures and training sessions 
 Method-specific training  
 Conferences and seminars 
 Short courses 
 Specialized training by instrument manufacturers 
 Proficiency testing programs. 
 On-line courses 
 
Group Supervisors/Leaders are responsible for providing documentation of training and proficiency for 
each employee under their supervision. The employee’s training file indicates what procedures an 
analyst or a technician is capable of performing, either independently or with supervision. The files also 
include documentation of continuing capability, which are fully detailed in Section 3.4. Training 
documentation files for each person are maintained by the Quality Office either in hardcopy format or 
within the LMS.  
 
All procedures and training records are maintained and available for review during laboratory audits. 
These procedures are reviewed/updated periodically by laboratory management. Additional 
information can be found in SOP S-ALL-Q-020 Training Procedures or its equivalent revision or 
replacement. 
 

1.10 Data Integrity System 
 

The data integrity system at PASI provides assurances to management that a highly ethical approach is 
being applied to all planning, training and implementation of methods. Data integrity is crucial to the 
success of our company and Pace Analytical is committed to creating and maintaining a culture of 
quality throughout the organization. To accomplish this goal, PASI has implemented a data integrity 
system that encompasses the following four requirements: 

 
1. A data integrity training program: standardized training is given to each new employee and a 

yearly refresher is presented to all employees. Key topics addressed by this training include: 
a. Need for honesty and transparency in analytical reporting 
b. Process for reporting data integrity issues 
c. Specific examples of unethical behavior and improper practices 
d. Documentation of non-conforming data that is still useful to the data user 
e. Consequences and punishments for unethical behavior 
f. Examples of monitoring devices used by management to review data and systems 
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2. Signed data integrity documentation for all employees: this includes a written quiz following 
the Ethics training session and written agreement to abide by the Code of Ethics and Standards 
of Conduct explained in the employee manual. 

3. In-depth, periodic monitoring of data integrity including peer data review and validation, 
internal raw data audits, proficiency testing studies, etc. 

4. Documentation of any review or investigation into possible data integrity infractions. This 
documentation, including any disciplinary actions involved, corrective actions taken, and 
notifications to customers must be available for review for laboratory assessors and must be 
retained for a minimum of five years. 

 
PASI management makes every effort to ensure that personnel are free from any undue pressures that 
affect the quality of their work including commercial, financial, over scheduling, and working condition 
pressures.  

 
Corporate management also provides all PASI facilities a mechanism for confidential reporting of data 
integrity issues that ensures confidentiality and a receptive environment in which all employees are 
comfortable discussing items of ethical concern. The anonymous message line is monitored by the 
Corporate Director of Quality who will ensure that all concerns are evaluated and, where necessary, 
brought to the attention of executive management and investigated. The message line voice mail box 
number is available in the Pace Employee Handbook. 
 

1.11 Laboratory Safety 
 

It is the policy of PASI to make safety and health an integral part of daily operations and to ensure 
that all employees are provided with safe working conditions, personal protective equipment, and 
requisite training to do their work without injury. Each employee is responsible for his/her own 
safety as well as those working in the immediate area by complying with established company rules 
and procedures. These rules and procedures as well as a more detailed description of the employees’ 
responsibilities are contained in the corporate Safety Manual and Chemical Hygiene Plan. 

 
1.12 Security and Confidentiality 
 

Security is maintained by controlled access to laboratory buildings. Exterior doors to laboratory 
buildings remain either locked or continuously monitored by PASI staff. Keyless door lock 
combinations and computer access codes/logins are changed periodically. Posted signs direct visitors to 
the reception office and mark all other areas as off limits to unauthorized personnel. All visitors, 
including PASI staff from other facilities, must sign the Visitor’s Logbook maintained by the 
receptionist. A staff member will accompany them during the duration of their stay on the premises 
unless the GM, QM, LOM or TD specify otherwise. In this instance, the staff member will escort the 
visitor back to the reception area at the end of his/her visit where he/she signs out. The last staff member 
to leave their department for the day should ensure that all outside access points to that area are secure. 

 
Additional security is provided where necessary, e.g., specific secure areas for sample, data, and 
customer report storage, as requested by customers or cases where national security is of concern. These 
areas are lockable within the facilities, or are securely offsite. Access is limited to specific individuals or 
their designees. Security of sample storage areas is the responsibility of the Sample Custodian. Security 
of samples and data during analysis and data reduction is the responsibility of Group Supervisors. 
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Security of customer report archives is the responsibility of the Client Services Manager. These secure 
areas are locked whenever these individuals or their designees are not present in the facility. 
 
Access to designated laboratory sample storage locations is limited to authorized personnel only. 
Provisions for lock and key access are provided. No samples are to be removed without proper 
authorization. If requested by customer or contract, samples are not to be removed from secure storage 
areas without filling out an associated internal chain of custody.  
 
Standard business practices of confidentiality are applied to all documents and information regarding 
customer analyses. Specific protocols for handling confidential documents are described in PASI SOPs. 
Additional protocols for sample identification by internal laboratory identification numbers only are 
implemented as required under contract specific Quality Assurance Project Plans (QAPPs). 
 
All information pertaining to a particular customer, including national security concerns will remain 
confidential. Data will be released to outside agencies only with written authorization from the customer 
or where federal or state law requires the company to do so.  
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2.0.   SAMPLE CUSTODY 
 
2.1. Sampling Support 
 

Each individual PASI laboratory provides shipping containers, properly preserved sample 
containers, custody documents, and field quality control samples to support field-sampling events. 
Guidelines for sample container types, preservatives, and holding times for a variety of methods are 
listed in Attachment VIII. Note that all analyses listed are not necessarily performed at all PASI 
laboratories and there may be additional laboratory analyses performed that are not included in these 
tables. PASI – Minneapolis and Montana may provide pick-up and delivery services to their 
customers when needed. 

 
2.2. Field Services 
 

Pace Analytical has a large Field Services Division which is based in their Minneapolis facility as 
well as limited field service capabilities in some of our other facilities. Field Services provides 
comprehensive nationwide service offerings including: 

 
 Stack Testing 
 Ambient Air  
 CEM Certification Testing 
 Air Quality Monitoring 
 Onsite Analytical Services- FTIR and GC 
 Real-time Process Diagnostic/Optimization Testing 
 Wastewater, Groundwater and Drinking Water Monitoring 
 Storm Water and Surface Water Monitoring 
 Soil and Waste Sampling 
 Mobile Laboratory Services  

 
Field Services operates under the PASI Corporate Quality System, with applicable and necessary 
provisions to address the activities, methods, and goals specific to Field Services. All procedures and 
methods used by Field Services are documented in Standard Operating Procedures and Procedure 
Manuals. 

 
2.3. Project Initiation 

 
Prior to accepting new work, the laboratory reviews its performance capability. The laboratory 
confirms that sufficient personnel, equipment capacity, analytical method capability, etc., are 
available to complete the required work. Customer needs, certification requirements, and data 
quality objectives are defined and the appropriate sampling and analysis plan is developed to meet 
the project requirements by project managers or sales representatives. Members of the management 
staff review current instrument capacity, personnel availability and training, analytical procedures 
capability, and projected sample load. Management then informs the sales and client services 
personnel whether or not the laboratory can accept the new project via written correspondence, 
email, and/or daily operations meetings. 

 
The laboratory maintains records of all such reviews, including discussions with customers. Routine 
analytical project documentation of quotes, notes, dates, initials, and/or recordings is maintained in a 
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project folder by project management. Conditions for new and more complex contracts are 
determined by the General Managers and sales representatives. Quality Management is consulted on 
technical requirements and operations staff provides input on volume capacities. Evidence of these 
reviews is maintained in the form of awarded Request for Proposals (RFPs), signed quotes or 
contracts, and a Customer Relationship Management (CRM) database. If a review identifies a 
potential mismatch between customer requirements and laboratory capabilities and/or capacities, 
Pace will specify its level of commitment by listing these exceptions to the requirements within the 
RFP, quote or contract. 
 
Additional information regarding specific procedures for reviewing new work requests can be found 
in SOP S-ALL-C-006 Review of Analytical Requests or its equivalent revision or replacement. 

 
2.4. Chain of Custody 

 
A chain of custody (COC) provides the legal documentation of samples from time of collection to 
completion of analysis. PASI has implemented Standard Operating Procedures to ensure that sample 
custody traceability and responsibility objectives are achieved for every project. 
 
Field personnel or client representatives must complete a chain of custody for all samples that are 
received by the laboratory. The importance of completeness of COCs is stressed to the samplers and 
is critical to efficient sample receipt and to insure the requested methods are used to analyze the 
correct samples.  
 
If sample shipments are not accompanied by the correct documentation, the Sample Receiving 
department notifies a Project Manager. The Project Manager then obtains the correct 
documentation/information from the customer in order for analysis of samples to proceed. 
 
The sampler is responsible for providing the following information on the chain of custody form: 

 
 Customer project name 
 Project location or number 
 Field sample number/identification 
 Date and time sampled 
 Sample matrix 
 Preservative 
 Requested analyses 
 Sampler signature 
 Relinquishing signature 
 Date and time relinquished 
 Sampler remarks as needed 
 Custody Seal Number if present 
 Regulatory Program Designation 
 The state where the samples were  collected to ensure all applicable state requirements are met 
 Turnaround time requested 
 Purchase order number 

 
The COC is filled out completely and legibly with indelible ink. Errors are corrected by drawing a 
single line through the initial entry and initialing and dating the change. All transfers of samples are 
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recorded on the chain of custody in the “relinquished” and “received by” sections. All information 
except signatures is printed. 
 
Additional information can be found in S-MN-C-001 Sample Management or its equivalent revision 
or replacement. 

  
2.5. Sample Acceptance Policy 
 

In accordance with regulatory guidelines, PASI complies with the following sample acceptance 
policy for all samples received. 
 
If the samples do not meet the sample receipt acceptance criteria outlined below, the laboratory is 
required to document all non-compliances, contact the customer, and either reject the samples or 
fully document any decisions to proceed with analyses of samples which do not meet the criteria. 
Any results reported from samples not meeting these criteria are appropriately qualified on the final 
report.  
 
All samples must: 

 
 Have unique customer identification that is clearly marked on durable waterproof labels 

affixed to the sample containers that match the chain of custody. 
 Have clear documentation on the chain of custody related to the location of the sampling site 

with the time and date of sample collection. 
 Have the sampler’s name and signature. 
 Have all requested analyses clearly designated on the COC. 
 Have clear documentation of any special analytical or data reporting requirements.  
 Be in appropriate sample containers with clear documentation of the preservatives used. 
 Be correctly preserved unless the method allows for laboratory preservation. 
 Be received within holding time. Any samples with hold times that are exceeded will not be 

processed without prior customer approval. 
 Have sufficient sample volume to proceed with the analytical testing. If insufficient sample 

volume is received, analysis will not proceed without customer approval. 
 Be received within appropriate temperature ranges - not frozen but ≤6°C (See Note 1), unless 

program requirements or customer contractual obligations mandate otherwise (see Note 2). The 
cooler temperature is recorded directly on the COC and the SCUR. Samples that are 
delivered to the laboratory immediately after collection are considered acceptable if there is 
evidence that the chilling process has been started. For example, by the arrival of the 
samples on ice. If samples arrive that are not compliant with these temperature requirements, 
the customer will be notified. The analysis will NOT proceed unless otherwise directed by 
the customer. If less than 72 hours remain in the hold time for the analysis, the analysis may 
be started while the customer is contacted to avoid missing the hold time. Data associated 
with any deviations from the above sample acceptance policy requirements will be 
appropriately qualified. 

 
Note 1:  Temperature will be read and recorded based on the precision of the measuring device. For 
example, temperatures obtained from a thermometer graduated to 0.1°C will be read and recorded to 
±0.1°C. Measurements obtained from a thermometer graduate to 0.5°C will be read to ±0.5°C. 
Measurements read at the specified precision are not to be rounded down to meet the ≤6°C limit  
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Note 2:  Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult the 
specific method for microbiology samples received above 6°C prior to initiating corrective action for 
out of temperature preservation conditions. 
 
Note 3: Biological Tissue Samples must be received frozen at <0oC. 

 
Upon sample receipt, the following items are also checked and recorded: 

 
 Presence of custody seals or tapes on the shipping containers 
 Sample condition: Intact, broken/leaking, bubbles in VOA samples 
 Sample holding time 
 Sample pH when required 
 Appropriate containers 
 

Samples for drinking water analysis that are improperly preserved, or are received past holding time, 
are rejected at the time of receipt, with the exception of VOA samples that are tested for pH at the 
time of analysis. 
 
Additional information can be found in S-MN-C-001 Sample Management or its equivalent revision 
or replacement. 

 
2.6. Sample Log-in  

 
After sample inspection, all sample information on the chain of custody is entered into the Laboratory 
Information Management System. 
 
This permanent record documents receipt of all sample containers including: 

 
 Customer name and contact 
 Customer number 
 Pace Analytical project number 
 Pace Analytical Project Manager 
 Sample descriptions 
 Due dates 
 List of analyses requested 
 Date and time of laboratory receipt 
 Field ID code 
 Date and time of collection 
 Any comments resulting from inspection for sample rejection 

 
All samples received are logged into the LIMS within one working day of receipt. Sample login may 
be delayed due to customer clarification of analysis needed, corrective actions for sample receipt non-
conformance, or other unusual circumstances. If the time collected for any sample is unspecified and 
Pace is unable to obtain this information from the customer, the laboratory will use 00:00 as the time 
sampled. All hold times will be based on this sampling time and qualified accordingly if exceeded.  
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For DoD work, if the time of the sample collection is not provided, the laboratory must assume the 
most conservative time of day. This is defined as 12:01am. 
 
The Laboratory Information Management System (EPIC Pro) automatically generates a unique 
identification number for each sample created in the system. The LIMS sample number follows the 
general convention of BB-XXXXXX-YYY.  The BB represents the laboratory identification within 
Pace’s laboratory network.  The 5 digit “X” number represents the project number followed by a 3 
digit sample number.  The project number is a sequential number that is assigned as a new project is 
created.  The sample number corresponds to the number of samples submitted by the client.  In 
addition to the unique sample ID, there is a sample container ID that consists of the sample number, the 
container type (e.g. BP1U), and bottle 1 of Y, where Y represents the total number of containers of that 
particular type.  Together the sample LIMs number and sample container ID number create a unique 
barcode encryption that can be linked to the sample analysis requested by the client.  This unique 
identification number is placed on the sample container as a durable label and becomes the link 
between the laboratory’s sample management system and the customer’s field identification; it will be 
a permanent reference number for all future interactions. 
 

Current region codes are noted below. More may be added without updating this document. 

10 = Minnesota and Montana 35 = Florida 
92 = Asheville and Charlotte  20 = Gulf Coast  
60 = Kansas    30 = Pittsburgh 
50 = Indianapolis   40 = Green Bay 
3038 = Pittsburgh Radiological 17 = Pace Life Sciences 
25 = Seattle    65 = Schenectady (NEA) 

      51 = Columbus 
 

Sample labels are printed from the LIMS and affixed to each sample container. 
 
Samples with hold times that are near expiration date/time may be sent directly to the laboratory for 
analysis at the discretion of the Project Manager and/or General Manager. 
 
Additional information can be found in S-MN-C-001 Sample Management or its equivalent revision 
or replacement. 

 
2.7. Sample Storage 
 

2.7.1. Storage Conditions 
 
Samples are stored away from all standards, reagents, or other potential sources of contamination. 
Samples are stored in a manner that prevents cross contamination. Volatile samples are stored 
separately from other samples. All sample fractions, extracts, leachates, and other sample 
preparation products are stored in the same manner as actual samples or as specified by the 
analytical method. 
 
Storage blanks, consisting of two 40mL aliquots of reagent water, are stored with volatile samples 
and are used to measure cross-contamination acquired during storage. If applicable, laboratories 
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must have documented procedures and criteria for evaluating storage blanks, appropriate to the types 
of samples being stored.  
 
2.7.2. Temperature Monitoring  
 
Samples are taken to the appropriate storage location immediately after sample receipt and check-in 
procedures are completed. All sample storage areas are located in limited access areas and are 
monitored to ensure sample integrity. 

 
The temperature of each refrigerated storage area is maintained at ≤6°C unless state or program 
requirements differ. The temperature of each freezer storage area is maintained at < - 10oC unless 
state or program requirements differ. The temperature of each storage area is checked and 
documented each day of use (each calendar day). If the temperature falls outside the acceptable 
limits, the following corrective actions are taken and appropriately documented: 
 
 The temperature is rechecked after two hours to verify temperature exceedance. Corrective action 
is initiated if necessary. 
 The Quality Manager and/or laboratory management are notified if the problem persists. 
 The samples are relocated to a proper environment if the temperature cannot be maintained after 
corrective actions are implemented. 
 The affected customers are notified. 
 Documentation is provided on analytical report. 

 
2.7.3. Hazardous Materials 
 
Pure product or potentially heavily contaminated samples must be tagged as "hazardous" or "lab 
pack" and stored separately from other samples.  
 
2.7.4. Foreign/Quarantined Soils 
 
Depending on the soil disposal practices of the laboratory, foreign soils and soils from USDA 
regulated areas are segregated. The USDA requires these samples to be incinerated or sterilized by 
an approved treatment procedure. Additional information regarding USDA regulations and sample 
handling can be found in applicable local laboratory SOPs. 

 
Additional information on sample storage can be found in S-MN-C-001 Sample Management, in S-
MN-Q-253 Procedure for Handling of USDA Regulated Soils, and in S-MN-S-003 Waste Handling 
and Management, or equivalent replacement SOPs. 

 
2.8. Sample Protection 
 

PASI laboratory facilities are operated under controlled access protocols to ensure sample and data 
integrity. Visitors must register at the front desk and be properly escorted at all times. 
 
Samples are removed from storage areas by designated personnel and returned to the storage areas, 
if necessary, immediately after the required sample quantity has been taken. 
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Upon customer request, additional and more rigorous chain of custody protocols for samples and 
data can be implemented. For example, some projects may require complete documentation of 
sample custody within the secure laboratory. 
 
Additional information can be found in S-MN-C-001 Sample Management or its equivalent revision 
or replacement. 

 
2.9. Subcontracting Analytical Services 
 

Every effort is made to perform all analyses for PASI customers within the laboratory that receives the 
samples. When subcontracting to a laboratory other than the receiving laboratory, whether inside or 
outside the PASI network, becomes necessary, a preliminary verbal communication with that laboratory 
is undertaken. Customers are notified in writing of the subcontracting laboratory’s intention to 
subcontract any portion of the testing to another laboratory. Work performed under specific protocols 
may involve special considerations.  
 
Prior to subcontracting samples to a laboratory outside Pace Analytical, the potential sub-contract 
laboratory will be pre-qualified by verifying that the subcontractor meets the following criteria:  

 
 All certifications required for the proposed subcontract are in effect, 
 Sufficient professional liability and other required insurance coverage is in effect, and 
 Is not involved in legal action by any federal, state, or local government agency for data 

integrity issues and has not been convicted in such investigation at any time during the past 5 
years. 

 
The contact and preliminary arrangements are made between the PASI Project Manager and the 
appropriate subcontract laboratory personnel. The specific terms of the subcontract laboratory 
agreement include: 

 
 Method  of analysis 
 Number and type of samples expected 
 Project specific QA/QC requirements 
 Deliverables required 
 Laboratory certification requirement 
 Price per analysis 
 Turn-around time requirements 

 
Chain of custody forms are generated for samples requiring subcontracting to other laboratories. 
Sample receiving personnel re-package the samples for shipment, create a transfer chain of custody 
form and record the following information: 

 
 Pace Analytical Laboratory Number 
 Matrix 
 Requested analysis 
 Special instructions regarding turnaround, required detection or reporting limits, or any unusual 

information known about the samples or analytical procedure. 
 Signature in "Relinquished By" 
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All subcontracted sample data reports are sent to the PASI Project Manager. Pace will provide a copy of 
the subcontractor’s report to the client when requested. 
 
Any Pace Analytical work sent to other labs within the PASI network is handled as subcontracted work 
and all final reports are labeled clearly with the name of the laboratory performing the work. Any non-
NELAC work is clearly identified. PASI will not be responsible for analytical data if the subcontract 
laboratory was designated by the customer. 
 
Additional information can be found in S-MN-C-004 Subcontracting Samples or its equivalent 
revision or replacement. 
 
DoD laboratories must ensure that subcontracted labs meet the requirements of the DoD QSM. 
Subcontracted labs must be accredited by DoD or its designated representatives. Subcontracted labs 
must receive project specific approval from the DoD client before any samples are analyzed. These 
requirements also apply to the use of any laboratory under the same corporate umbrella, but at a 
different facility or location.  

 
2.10. Sample Retention and Disposal 
 

Samples, extracts, digestates, and leachates must be retained by the laboratory for the period of time 
necessary to protect the interests of the laboratory and the customer.   
 
Unused portions of samples are retained by each laboratory based on program or customer 
requirements for sample retention and storage. The sample retention time is a minimum of 45 days 
from receipt of the samples. Samples requiring storage beyond this time due to special requests or 
contractual obligations will not be stored under temperature controlled conditions unless the 
laboratory has sufficient capacity and their presence does not compromise the integrity of other 
samples.  
 
After this period expires, non-hazardous samples are properly disposed of as non-hazardous waste. 
The preferred method for disposition of hazardous samples is to return the excess sample to the 
customer. If it is not feasible to return samples, or the customer requires PASI to dispose of excess 
samples, proper arrangements will be made for disposal by an approved contractor.  
 
Additional information can be found in S-MN-S-003 Waste Handling and Management and S-MN-
C-001 Sample Management or their equivalent revisions or replacements. 
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3.0.   ANALYTICAL CAPABILITIES 
 
 
3.1. Analytical Method Sources 
 

PASI laboratories are capable of analyzing a full range of environmental samples from a variety of 
matrices, including air, surface water, wastewater, groundwater, soil, sediment, biota, and other waste 
products. The latest valid editions of methodologies are applied from regulatory and professional 
sources including EPA, ASTM, USGS, NIOSH, A2LA, A-Class, NVLAP, Standard Methods, and State 
Agencies. Section 11 is a representative listing of general analytical protocol references. PASI discloses 
in writing to its customers and regulatory agencies any instances in which modified methods are being 
used in the analysis of samples. 
 
In the event of a customer-specific need, instrumentation constraint or regulatory requirement, PASI 
laboratories reserve the right to use valid versions of methods that may not be the most recent edition 
available.  

 
3.2. Analytical Method Documentation 
 

The primary form of PASI laboratory documentation of analytical methods is the Standard 
Operating Procedure (SOP). SOPs contain pertinent information as to what steps are required by an 
analyst to successfully perform a procedure. The required contents for the SOPs are specified in the 
company-wide SOP for Preparation of SOPs, S-ALL-Q-001, or equivalent replacement.  
 
The SOPs may be supplemented by other training materials that further detail how methods are 
specifically performed. This training material will undergo periodic, documented review along with 
the other Quality System documentation. 

 
3.3. Analytical Method Validation 
 

In some situations, PASI develops and validates methodologies that may be more applicable to a 
specific problem or objective. When non-standard methods are required for specific projects or analytes 
of interest, or when the laboratory develops or modifies a method, the laboratory validates the method 
prior to applying it to customer samples. Method validity is established by meeting criteria for precision 
and accuracy as established by the data quality objectives specified by the end user of the data. The 
laboratory records the validation procedure, the results obtained and a statement as to the usability of the 
method. The minimum requirements for method validation include determination of the limit of 
detection and limit of quantitation, evaluation of precision and bias, and evaluation of selectivity of each 
analyte of interest. 
 
Additional information can be found in SOP S-MN-Q-252 Methods Validation and Modification 
Studies, or equivalent replacement. 

 
3.4. Demonstration of Capability (DOC) 
 

Analysts complete an initial demonstration of capability (IDOC) study prior to performing a method 
or when there is a change in instrument type, personnel, or test method, or at any time that a method 
has not been performed by the laboratory or analyst in a 12-month period. The mean recovery and 
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standard deviation of each analyte, taken from 4 replicates of a quality control standard is calculated 
and compared to method criteria (if available) or established laboratory criteria for evaluation of 
acceptance. Each laboratory maintains copies of all demonstrations of capability, including those 
that fail acceptance criteria and corresponding raw data for future reference and must document the 
acceptance criteria prior to the analysis of the DOC. Demonstrations of capability are verified on an 
annual basis. 

 
For Continuing Demonstrations of Capability, the laboratories may use Performance Testing (PT) 
samples in lieu of the 4-replicate approach listed above. For methods or procedures that do not lend 
themselves to the “4-replicate” approach, the demonstration of capability requirements will be 
specified in Section 13 – Method Performance of the applicable SOP. 
 
Alternative demonstrations of capability procedures may be used for methods that don’t lend 
themselves to the “4 replicate” approach.  For methods that only measure precision, the precision of 
four laboratory duplicate pairs will be assessed.  The relative percent differences must be within the 
method acceptance limits.  For procedures like TCLP or SPLP, the analyst will demonstrate making 
the buffer solution and performing the tumbling process.  The trainer or supervisor will sign-off on 
demonstration of capability of the tumbling process.   
 
Additional information can be found in SOP S-ALL-Q-020 Training Procedures or its equivalent 
revision or replacement. 

 
3.5. Regulatory and Method Compliance 
 

PASI understands that expectations of our customers commonly include the assumption that laboratory 
data will satisfy specific regulatory requirements. Therefore PASI attempts to ascertain, prior to 
beginning a project, what applicable regulatory jurisdiction, agency, or protocols apply to that 
project. This information is also required on the chain of custody submitted with samples. 
 
PASI makes every effort to detect regulatory or project plan inconsistencies, based upon information 
from the customer, and communicate them immediately to the customer in order to aid in the decision 
making process. PASI will not be liable if the customer chooses not to follow PASI recommendations. 
 
It is PASI policy to disclose in a forthright manner any detected noncompliance affecting the usability of 
data produced by our laboratories. The laboratory will notify customers within 30 days of fully 
characterizing the nature of the nonconformance, the scope of the nonconformance and the impact it 
may have on data usability. 
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4.0. QUALITY CONTROL PROCEDURES 
 

Quality control data is analyzed and where they are found to be outside pre-defined criteria, planned 
action is taken to correct the problem in order to prevent incorrect results from being reported. 
Quality control samples are to be processed in the same manner as client samples. 

 
4.1. Method Blank 
 

A method blank is used to evaluate contamination in the preparation/analysis system and is 
processed through all preparation and analytical steps with its associated samples. 
 
A method blank is processed at a minimum frequency of one per preparation batch. In the case of a 
method that has no separate preparation step, a method blank is processed with no more than 20 
samples of a specific matrix performed by the same analyst, using the same method,  standards, and 
reagents. 
 
The method blank consists of a matrix similar to the associated samples that is known to be free of 
analytes of interest. Laboratories will characterize a representative matrix as “clean” if the matrix 
contains contaminants at less than ½ the laboratory’s reporting limit. 
 
Method blanks are not applicable for certain analyses, such as pH, conductivity, flash point and 
temperature.  
 
Each method blank is evaluated for contamination. The source of any contamination is investigated 
and documented corrective action is taken when the concentration of any target analyte is detected 
above the reporting limit and is greater then 1/10 of the amount of that analyte found in any 
associated sample. Corrective actions include the re-preparation and re-analysis of all the samples 
(where possible) along with the full set of required quality control samples. Data qualifiers must be 
applied to any result reported that is associated with a contaminated method blank. 
 
For DoD samples, the method blank will be considered to be contaminated if: 1) The concentration 
of any target analyte in the blank exceeds 1/2 the reporting limit and is greater than 1/10 the amount 
measured in any sample or 1/10 the regulatory limit whichever is greater; 2) The concentration of 
any common laboratory contaminant in the blank exceeds the reporting limit and is greater than 1/10 
the amount measured in any sample or 1/10 the regulatory limit whichever is greater or 3) The blank 
result otherwise affects the sample results as per the test method requirements or the project-specific 
objectives. If the method blank is contaminated as described above, then the laboratory shall 
reprocess affected samples in a subsequent preparation batch, except when sample results are below 
the LOD. If insufficient sample volume remains for reprocessing, the results shall be reported with 
appropriate data qualifiers. 
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 

 
For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 
method blank having any reportable contamination, the laboratory is required to reanalyze the 
associated samples with an acceptable blank if there is sufficient sample remaining. The laboratory 
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must make every effort to take the appropriate corrective actions and resolve any anomalies 
regarding method blanks for Ohio VAP projects. 

 
4.2. Laboratory Control Sample 
 

The Laboratory Control Sample (LCS) is used to evaluate the performance of the entire analytical 
system including preparation and analysis.  
 
An LCS is processed at a minimum frequency of one per preparation batch. In the case of a method 
that has no separate preparation step, an LCS will be processed with no more than 20 samples of a 
specific matrix performed by the same analyst, using the same method, standards, and reagents. 
 
The LCS consists of a matrix similar to the associated samples that is known to be free of the 
analytes of interest that is then spiked with known concentrations of target analytes.  

 
The LCS contains all analytes specified by a specific method or by the customer or regulatory 
agency (which may include full list of target compounds, with certain exceptions. These exceptions 
may include analyzing only specific Aroclors when PCB analysis is requested or not spiking with all 
EPA Appendix IX compounds when a full Appendix IX list of compounds is requested). In the 
absence of specified components, the laboratory will spike with the following compounds: 

 
 For multi-peak analytes (e.g. PCBs, technical chlordane, toxaphene), a representative 
standard will be processed. 
 For methods with long lists of analytes, a representative number of target analytes may be 
chosen. The following criteria is used to determine the number of LCS compounds used: 

o For methods with 1-10 target compounds, the laboratory will spike with all compounds 
o For methods with 11-20 target compounds, the laboratory will spike with at least 10 
compounds or 80%, whichever is greater 
o For methods with greater than 20 compounds, the laboratory will spike with at least 16 
compounds.  

 
The LCS is evaluated against the method default or laboratory-derived acceptance criteria. For those 
methods that require laboratory-derived limits, method default control limits may be used until the 
laboratory has a minimum of 20, but preferably greater than 30, data points from which to derive 
internal acceptance criteria. Any compound that is outside of these limits is considered to be ‘out of 
control’ and must be qualified appropriately. Any associated sample containing an ‘out-of-control’ 
compound must either be re-analyzed with a successful LCS or reported with the appropriate data 
qualifier. When the acceptance criteria for the LCS are exceeded high, and there are associated 
samples that are non-detects, then those non-detects can be reported with data qualifiers, or when the 
acceptance criteria are exceeded low, those associated sample results may be reported if they exceed 
the maximum regulatory limit/decision level with data qualifiers.  
 
For LCSs containing a large number of analytes, it is statistically likely that a few recoveries will be 
outside of control limits. This does not necessarily mean that the system is out of control, and 
therefore no corrective action would be necessary (except for proper documentation). NELAC has 
allowed for a minimum number of marginal exceedances, defined as recoveries that are beyond the 
LCS control limits (3X the standard deviation) but less than the marginal exceedance limits (4X the 
standard deviation). The number of allowable exceedances depends on the number of compounds in 
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the LCS. If more analyte recoveries exceed the LCS control limits than is allowed (see below) or if 
any one analyte exceeds the marginal exceedance limits, then the LCS is considered non-compliant 
and corrective actions are necessary. The number of allowable exceedances is as follows: 

 
 >90 analytes in the LCS- 5 analytes 
 71-90 analytes in the LCS- 4 analytes 
 51-70 analytes in the LCS- 3 analytes 
 31-50 analytes in the LCS- 2 analytes 
 11-30 analytes in the LCS- 1 analyte 
 <11 analytes in the LCS- no analytes allowed out) 

 
A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the MS 
passes the LCS acceptance criteria (this is a NELAC allowance). When this happens, full 
documentation must be made available to the data user. If this is not allowed by a customer or 
regulatory body, the associated samples must be rerun with a compliant LCS (if possible) or reported 
with appropriate data qualifiers. 
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 

 
For Ohio VAP and South Carolina projects, the laboratory must minimize the use of qualified data. 
In the case of LCS failures, the laboratory is required to reanalyze the associated samples with an 
acceptable LCS for all target compounds if there is sufficient sample remaining. The laboratory must 
make every effort to take the appropriate corrective actions and resolve any anomalies regarding 
LCSs for Ohio VAP projects. 
 
For Department of Defense projects, the laboratory is not allowed to have any target analytes that 
exceed DoD LCS control limits. In the case of LCS failures, the laboratory is required to reanalyze 
the associated samples with an acceptable LCS for all target compounds if there is sufficient sample 
remaining. The laboratory must make every effort to take the appropriate corrective actions and 
resolve any anomalies regarding LCSs for Department of Defense projects. See applicable method 
SOPs for further corrective action. 

 
4.3. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 
A matrix spike (MS) is used to determine the effect of the sample matrix on compound recovery for 
a particular method. The information from these spikes is sample or matrix specific and is not used 
to determine the acceptance of an entire batch unless the MS is actually used as the LCS. 
 
A Matrix Spike/Matrix Spike Duplicate (MS/MSD) set is processed at a frequency specified in a 
particular method or as determined by a specific customer request. This frequency will be specified 
in the applicable method SOP or customer QAPP. In the absence of such requirements, an MS/MSD 
set is routinely analyzed once per every 20 samples per matrix per method.  
 
The MS and MSD consist of the sample matrix that is then spiked with known concentrations of 
target analytes. Laboratory personnel spike customer samples that are specifically designated as 
MS/MSD samples or, when no designated samples are present in a batch, randomly select samples to 
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spike that have adequate sample volume or weight. Spiked samples are prepared and analyzed in the 
same manner as the original samples and are selected from different customers if possible. 
 
The MS and MSD contain all analytes specified by a specific method or by the customer or 
regulatory agency. In the absence of specified components, the laboratory will spike with the same 
number of compounds as previously discussed in the LCS section. 
 
The MS and MSD are evaluated against the method or laboratory derived criteria. Any compound 
that is outside of these limits is considered to be ‘out of control’ and must be qualified appropriately. 
Batch acceptance, however, is based on method blank and LCS performance, not on MS/MSD 
recoveries. The spike recoveries give the data user a better understanding of the final results based 
on their site specific information. 

 
A matrix spike and sample duplicate will be performed instead of a matrix spike and matrix spike 
duplicate when specified by the customer or method. 
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 

 
For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 
MS/MSD failures, the laboratory is required to reanalyze the associated samples only when the 
associated LCS also fails acceptance criteria and if there is sufficient sample remaining. When an 
LCS is acceptable and the MS results are outside of criteria, and no system anomaly is detected, the 
samples will be reported with appropriate data qualifiers indicating matrix interference. The 
laboratory must make every effort to take the appropriate corrective actions and resolve any 
anomalies regarding LCSs for Ohio VAP projects. 
 
For DoD work, each preparation batch of samples must contain an associated MS and MSD (or 
sample duplicate) using the same matrix collected for the specific DoD project. If adequate sample 
material is not available, then the lack of MS/MSDs shall be noted in the case narrative. Additional 
MS/MSDs may be required on a project-specific basis. The MS/MSD must be spiked with all target 
analytes with the exception of PCB analysis, which is spiked per the method. The concentration of 
the spiked compounds shall be at or below the midpoint of the calibration range or at the appropriate 
concentration of concern. Multiple spiked samples may need to be prepared to avoid interferences. 
 
For DoD work, the results of all MS/MSD must be evaluated using the same acceptance criteria used 
for the LCS. 

 
4.4. Surrogates 
 

Surrogates are compounds that reflect the chemistry of target analytes and are typically added to 
samples for organic analyses to monitor the effect of the sample matrix on compound recovery.  
 
Surrogates are added to each customer sample (for organics), method blank, LCS, and MS prior to 
extraction or analysis. The surrogates are evaluated against the method or laboratory derived 
acceptance criteria or against project-specific acceptance criteria specified by the client, if 
applicable. Any surrogate compound that is outside of these limits is considered to be ‘out of 
control’ and must be qualified appropriately. Samples with surrogate failures are typically re-
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extracted and/or re-analyzed to confirm that the out-of-control value was caused by the matrix of the 
sample and not by some other systematic error. An exception to this would be samples that have 
high surrogate values but no reportable hits for target compounds. These samples would be reported, 
with a qualifier, because the implied high bias would not affect the final results.  For methods with 
multiple surrogates, documentation regarding acceptance and associated compounds will be found in 
the individual method SOPs. 
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 
 

 
4.5. Sample Duplicate 
 

A sample duplicate is a second portion of sample that is prepared and analyzed in the laboratory 
along with the first portion. It is used to measure the precision associated with preparation and 
analysis. A sample duplicate is processed at a frequency specified by the particular method or as 
determined by a specific customer.  
 
The sample and duplicate are evaluated against the method or laboratory derived criteria for relative 
percent difference (RPD). Any duplicate that is outside of these limits is considered to be ‘out of 
control’ and must be qualified appropriately.  
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 
 
For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 
duplicate samples exceeding the RPD criteria found in applicable analytical SOPs, the laboratory is 
required to reanalyze the associated sample and duplicate as long as no sampling error was detected 
if there is sufficient sample remaining. If the sample and duplicate still do not agree, a comment 
would be made stating there may be sample non-homogeneity. The laboratory must make every 
effort to take the appropriate corrective actions and resolve any anomalies regarding sample 
duplicates for Ohio VAP projects. 

 
4.6. Internal Standards 
 

Internal Standards are method-specific analytes added to every standard, method blank, laboratory 
control sample, matrix spike, matrix spike duplicate, and sample at a known concentration, prior to 
analysis for the purpose of adjusting the response factor used in quantifying target analytes. At a 
minimum, the laboratory will follow method specific guidelines for the treatment of internal 
standard recoveries as they are related to the reporting of data. 
 
Deviations made from this policy must be approved by the Quality Manager prior to release of the 
data. 
 
For Ohio VAP projects, samples with internal standard that are outside of method criteria must be 
reanalyzed to confirm sample matrix effect. The laboratory must make every effort to take the 
appropriate corrective actions and resolve any anomalies regarding internal standards for Ohio VAP 
projects. 
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4.7. Field Blanks 
 

Field blanks are blanks prepared at the sampling site in order to monitor for contamination that may 
be present in the environment where samples are collected. These field quality control samples are 
often referenced as field blanks, rinsate blanks, or equipment blanks. The laboratory analyzes these 
field blanks as normal samples and informs the customer if there are any target compounds detected 
above the reporting limits. 

 
4.8. Trip Blanks 
 

Trip blanks are blanks that originate from the laboratory as part of the sampling event and are used 
to monitor for contamination of samples during transport. These blanks accompany the empty 
sample containers to the field and then accompany the collected samples back to the laboratory. 
These blanks are routinely analyzed for volatile methods where ambient background contamination 
is likely to occur. 

 
4.9. Limit of Detection (LOD) 
 

PASI laboratories are required to use a documented procedure to determine a limit of detection for 
each analyte of concern in each matrix reported. All sample processing steps of the preparation and 
analytical methods are included in this determination including any clean ups. For any test that does 
not have a valid LOD, sample results below the limit of quantitation (LOQ) cannot be reported. 
 
The LOD is initially established for the compounds of interest for each method in a clean matrix 
with no target analytes present and no interferences at a concentration that would impact the results. 
The LOD is then determined every time there is a change in the test method that affects how the test 
is performed or when there has been a change in the instrument that affects the sensitivity. If 
required by customer, method or accreditation body, the LOD will be re-established annually for all 
applicable methods. 

 
Unless otherwise noted, the method used by PASI laboratories to determine LODs is based on the 
Method Detection Limit (MDL) procedure outlined in 40 CFR Part 136, Appendix B. Where 
required by regulatory program or customer, the above referenced procedure will be followed. 
 
Where specifically stated in the published method, LODs or MDLs will be performed at the listed 
frequency. 
 
The validity of the LOD must be shown by detection (a value above zero) of the analytes in a QC 
sample in each quality system matrix. The QC sample must contain the analyte at no more than 3X 
the LOD for a single analyte test and 4X the LOD for multiple analyte tests. This verification must 
be performed on each instrument used for sample analysis and reporting of data. The validity of the 
LOD must be verified as part of the LOD determination process. This verification must be done 
prior to the use of the LOD for sample analysis. 
 
An LOD study is not required for any analyte for which spiking solutions or quality control samples 
are not available such as temperature. 
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The LOD, if required, shall be verified annually for each quality system matrix, technology and 
analyte. In lieu of performing full LOD (MDL) studies annually, the laboratory can verify the LOD 
(MDL) on an annual basis, providing this verification is fully documented and does not contradict 
other customer or program requirements that the laboratory must follow. The requirements of this 
verification are: 

 
 The spike concentration of the verification must be no more than 3X times the LOD for 
single analyte tests and 4X the LOD for multiple analyte tests. 
 The laboratory must verify the LOD on each instrument used for the reporting of sample data. 
 The laboratory must be able to identify all target analytes in the verification standard 
(distinguishable from noise). 
 

For Ohio VAP projects, a valid MDL must be in place prior to sample analysis. MDLs must be 
spiked at or below the reporting limit and will not be accepted if it was spike higher than the 
reporting limit. 
 
Additional information can be found in SOP S-MN-Q-269 Method Detection Limit Studies or its 
equivalent revision or replacement. 

 
4.10. Limit of Quantitation (LOQ) 
 

A limit of quantitation (LOQ) for every analyte of concern must be determined. For PASI 
laboratories, this LOQ is referred to as the RL, or Reporting Limit. This RL is based on the lowest 
calibration standard concentration that is used in each initial calibration. Results below this level are 
not allowed to be reported without qualification since the results would not be substantiated by a 
calibration standard. For methods with a determined LOD, results can be reported out below the 
LOQ but above the LOD if they are properly qualified (e.g. J flag). 
 
The LOQ must be higher than the LOD.  

 
To verify the LOQ, the laboratory will prepare a sample in the same matrix used for the LCS. The 
sample will be spiked with target analytes at the concentration(s) equivalent to or less than the 
RL(s). This sample must undergo the routine sample preparation procedure including any routine 
sample cleanup steps. The sample is then analyzed and the recovery of each target analyte 
determined. The recovery for each target analyte must meet the laboratories current control limits for 
an LCS. 
 
For DoD approved methods, the LOQ and LOD shall be verified quarterly and valid LOQ must be in 
place prior to sample analysis. 
 
Additional information can be found in SOP S-MN-Q-269 Method Detection Limit Studies or its 
equivalent revision or replacement. 

 
 
4.11. Estimate of Analytical Uncertainty 

 
PASI laboratories can provide an estimation of uncertainty for results generated by the laboratory. 
The estimate quantifies the error associated with any given result at a 95% confidence interval. This 
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estimate does not include bias that may be associated with sampling. The laboratory has a procedure 
in place for making this estimation. In the absence of a regulatory or customer-specific procedure, 
PASI laboratories base this estimation on the recovery data obtained from the Laboratory Control 
Spikes. The uncertainty is a function of the standard deviation of the recoveries multiplied by the 
appropriate Student’s t Factor at 95% confidence. Additional information pertaining to the 
estimation of uncertainty and the exact manner in which it is derived are contained in the SOP S-
MN-Q-255, Estimation of Uncertainty or its equivalent revision or replacement. 
 
The measurement of uncertainty is provided only on request by the customer, as required by 
specification or regulation and when the result is used to determine conformance within a 
specification limit. 

 
4.12. Proficiency Testing (PT) Studies 
 

PASI laboratories participate in the NELAC defined proficiency testing program. PT samples are 
obtained from NIST approved providers and analyzed and reported at a minimum of two times per 
year for the relevant fields of testing per matrix. 
 
The laboratory initiates an investigation whenever PT results are deemed ‘unacceptable’ by the PT 
provider. All findings and corrective actions taken are reported to the Quality Manager. A corrective 
action plan is initiated and this report is sent to the appropriate state accreditation agencies for their 
review. Additional PTs will be analyzed and reported as needed for certification purposes. 
 
PT samples are treated as typical customer samples, utilizing the same staff, methods, equipment, 
facilities, and frequency of analysis. PT samples are included in the laboratory’s normal analytical 
processes and do not receive extraordinary attention due to their nature. 

 
Comparison of analytical results with anyone participating in the same PT study is prohibited prior 
to the close of the study. 
 
Additional information can be found in SOP S-MN-Q-258 PE/PT Program or its equivalent 
revision or replacement. 

 
4.13. Rounding and Significant Figures 

 
In general, the PASI laboratories report data to no more than three significant digits. Therefore, all 
measurements made in the analytical process must reflect this level of precision. In the event that a 
parameter that contributes to the final result has less than three significant figures of precision, the 
final result must be reported with no more significant figures than that of the parameter in question. 
The rounding rules listed below are descriptive of the LIMS and not necessarily of any supporting 
program such as Excel. 

 
4.13.1. Rounding 

 
PASI-Minnesota and Montana follows the odd / even guidelines for rounding numbers: 

 If the figure following the one to be retained is less than five, that figure is dropped and the 
retained ones are not changed (with three significant figures, 2.544 is rounded to 2.54). 
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 If the figure following the ones to be retained is greater than five, that figure is dropped and 
the last retained one is rounded up (with three significant figures, 2.546 is rounded to 2.55).  

 If the figure following the ones to be retained is five and if there are no figures other than 
zeros beyond that five, then the five is dropped and the last figure retained is unchanged if it is 
even and rounded up if it is odd (with three significant figures, 2.525 is rounded to 2.52 and 
2.535 is rounded to 2.54).  

 
4.13.2. Significant Digits 

 
Unless specified by federal, state, or local requirements or on specific request by a customer, PASI-
Minnesota and Montana reports all analytical results to 3 significant digits, regardless of the 
magnitude of the value reported. 
 
PASI-Minnesota and Montana follows the following convention for reporting to a specified number 
of significant figures. Unless specified by federal, state, or local requirements or on specific request 
by a customer, the laboratory reports: 

 
 Values > 10 – Reported to 3 significant digits 
 Values ≤ 10 – Reported to 2 significant digits 
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5.0. DOCUMENT MANAGEMENT AND CHANGE CONTROL 
 
5.1. Document Management 

 
Additional information can be found in SOP S-ALL-Q-002 Document Management or its           
equivalent revision or replacement. Information on Pace’s policy for electronic signatures can also 
be found in this SOP. 
 
Pace Analytical Services, Inc. has an established procedure for managing documents that are part of 
the quality system. The list of managed documents includes, but is not limited to, Standard 
Operating Procedures (both technical and non-technical), Quality Assurance Manuals, quality policy 
statements, training documents, work-processing documents, charts, posters, memoranda, notices, 
forms, software, and any other procedures, tables, plans, etc. that have a direct bearing on the quality 
system (including applicable data records and non-technical documents). 
 
A master list of all managed documents is maintained at each facility identifying the current revision 
status and distribution of the controlled documents. This establishes that there are no invalid or 
obsolete documents in use in the facility. All documents are reviewed periodically and revised if 
necessary. Obsolete documents are systematically discarded or archived for audit or knowledge 
preservation purposes. 
 
Each managed document is uniquely identified to include the date of issue, the revision 
identification, page numbers, the total number of pages and the issuing authorities. For complete 
information on document numbering, refer to SOP S-ALL-Q-003 Document Numbering. 
 
SOPs, specifically, are available to all laboratory staff via the Learning Management System (LMS) 
which is a secure repository that is accessed through an internet portal. As a local alternative to the 
hard copy system of controlled documents, secured electronic copies of controlled documents may 
be maintained on the laboratory’s local server. These document files must be read-only for all 
personnel except the Quality Department and system administrator. Other requirements for this 
system are as follows: 

 
 Electronic documents must be readily accessible to all facility employees. 
 All hardcopy SOPs must be obtained from the Quality Department. 

 
5.1.1. Quality Assurance Manual (QAM) 
 

The Quality Assurance Manual is the company-wide document that describes all aspects of the 
quality system for PASI. The base QAM template is distributed by the Corporate Quality 
Department to each of the regional Quality Managers. The regional management personnel 
modify the necessary and permissible sections of the base template and submit those 
modifications to the Corporate Director of Quality for review. Once approved and signed by 
both the CEO and the Director of Quality; the General Manager, Quality Manager, and any 
Technical Directors, however named, sign the Quality Assurance Manual. Each regional Quality 
Manager is then in charge of distribution to employees, external customers or regulatory 
agencies and maintaining a distribution list of controlled document copies. The Quality 
Assurance Manual template is reviewed on an annual basis by all of the PASI Quality Managers 
and revised accordingly by the Director of Quality. 
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5.1.2. Standard Operating Procedures (SOPs) 

 
SOPs fall into two categories: company-wide documents and facility specific documents. 
Company-wide SOPs start with the prefix S-ALL- and local SOPs start with the individual 
facility prefix. 
 
The purpose of the company-wide SOPs is to establish policies and procedure that are common 
and applicable to all PASI facilities. Company-wide SOPs are document-controlled by the 
corporate quality office and signed copies are distributed to all of the laboratory Quality 
Managers. The laboratory management personnel sign the company-wide SOPs. The laboratory 
Quality Manager is then in charge of distribution to employees, external customers, or regulatory 
agencies and maintaining a distribution list of controlled document copies.  
 
PASI facilities are responsible for developing facility-specific SOPs applicable to their 
respective facility. The laboratory develops these facility-specific SOPs based on the corporate-
wide SOP template. This template is written to incorporate a set of minimum method 
requirements and PASI best practice requirements. The laboratory facilities may add to or 
modify the corporate-wide SOP template provided there are no contradictions to the minimum 
method or best practice requirements. Facility-specific SOPs are controlled by the laboratory 
Quality Manager according to the corporate document management policies. 
 
SOPs are reviewed every two years at a minimum although a more frequent review may be 
required by some state or federal agencies or customers. A review of the document does not 
necessarily constitute issuing a new revision. Documentation of this review and any applicable 
revisions are made in the last section of each SOP. This provides a historical record of all 
revisions. 

 
All copies of superseded SOPs are removed from general use and the original copy of each SOP 
is archived for audit or knowledge preservation purposes. This ensures that all PASI employees 
use the most current version of each SOP and provides the Quality Manager with a historical 
record of each SOP.  
 
Additional information can be found in SOP S-ALL-Q-001 Preparation of SOPs or its 
equivalent revision or replacement. 
 
For Ohio VAP certification, it is required by the Ohio Administrative Code that the laboratory 
must seek Ohio VAP review and approval of all SOPs and Quality Manual subsequent 
modifications prior to implementation. 
  
For DoD approval, all technical SOPs are reviewed for accuracy and adequacy annually and 
whenever method procedures change and updated as appropriate. All such reviews are 
documented and made available for assessment. Non-technical SOPs that are not required 
elements of the quality system are considered administrative SOPs and are not required to be 
reviewed annually. 

 
5.1.3. Other Documentation 
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Additional documents such as Forms and Spreadsheets are controlled through the document 
management system. 

 
 

5.2. Document Change Control 
 
Changes to managed documents are reviewed and approved in the same manner as the original 
review. Any revision to a document requires the approval of the applicable signatories. After 
revisions are approved, a revision number is assigned and the previous version of the document is 
officially retired. Copies may be kept for audit or knowledge preservation purposes.  
 
All controlled copies of the previous document are replaced with controlled copies of the revised 
document and the superseded copies are destroyed or archived. All affected personnel are advised 
that there has been a revision and any necessary training is scheduled. 

 
 
5.3. Management of Change 

 
The process for documenting necessary changes within the laboratory network are not typically 
handled using the corrective or preventive action system as outlined in section 9.0. Management of 
Change is a proactive approach to dealing with change to minimize the potential negative impact of 
systematic change in the laboratory and to ensure that each change has a positive desired outcome. 
This process will primarily be used for the implementation of large scale projects and information 
system changes as a means to apply consistent systems or procedures within the laboratory network. 
The request for change is submitted by the initiator and subsequently assigned to an individual or 
team for development and planning. The final completion of the process culminates in final approval 
and verification that the procedure was effectively implemented. Additional information can be 
found in SOP S-MN-Q-257 Management of Change or its equivalent revision or replacement.  
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6.0.   EQUIPMENT AND MEASUREMENT TRACEABILITY 
 

Each PASI facility is equipped with sufficient instrumentation and support equipment to perform the 
relevant analytical testing or field procedures performed by each facility. Support equipment 
includes chemical standards, thermometers, balances, disposable and mechanical pipettes, etc. This 
section details some of the procedures necessary to maintain traceability and to perform proper 
calibration of instrumentation and support equipment. See Attachment III for a list of equipment 
currently used at the Minnesota and Montana PASI facilities. 

 
6.1. Standards and Traceability 
 

Each PASI facility retains all pertinent information for standards, reagents, and chemicals to assure 
traceability to a national standard. This includes documentation of purchase, receipt, preparation, and 
use. 
 
Upon receipt, all purchased standard reference materials are recorded into a standard logbook or 
database and assigned a unique identification number. The entries include the facility’s unique 
identification number, the chemical name, manufacturer name, manufacturer’s identification 
numbers, receipt date, and expiration date. Vendor’s certificates of analysis for all standards, 
reagents, or chemicals are retained for future reference. 
 
Subsequent preparations of intermediate or working solutions are also documented in a standard 
logbook or database. These entries include the stock standard name and lot number, the 
manufacturer name, the solvents used for preparation, the solvent lot number and manufacturer, the 
preparation steps, preparation date, expiration dates, preparer’s initials, and a unique PASI 
identification number. This number is used in any applicable sample preparation or analysis logbook 
so the standard can be traced back to the standard preparation record. This process ensures 
traceability back to the national standard. 
 
All prepared standard or reagent containers include the PASI identification number, the standard or 
chemical name, the date of preparation, the date of expiration, the concentration with units, and the 
preparer’s initials. This ensures traceability back to the standard preparation logbook.  
 
For containers that are too small to accommodate labels that list all of the above information 
associated with a standard, the minimum required information will be PASI standard ID, 
concentration, and expiration date. This assures that no standard will be used past its assigned 
expiration date. 

 
If a second source standard is required to verify an existing calibration or spiking standard, this 
standard should be obtained from a different manufacturer or from a different lot unless client 
specific QAPP requirements state otherwise. 
 
Additional information concerning standards and reagent traceability can be found in the SOP S-
ALL-Q-025 Standard and Reagent Preparation and Traceability or its equivalent revision or 
replacement. 

 
6.2. General Analytical Instrument Calibration Procedures 
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All support equipment and instrumentation are calibrated or checked before use to ensure proper 
functioning and verify that the laboratory’s requirements are met. All calibrations are performed by, or 
under the supervision of, an experienced analyst at scheduled intervals against either certified standards 
traceable to recognized national standards or reference standards whose values have been statistically 
validated.  

 
Calibration standards for each parameter are chosen to establish the linear range of the instrument and 
must bracket the concentrations of those parameters measured in the samples. The lowest calibration 
standard is the lowest concentration for which quantitative data may be reported. Data reported below 
this level is considered to have less certainty and must be reported using appropriate data qualifiers or 
explained in a narrative. The highest calibration standard is the highest concentration for which 
quantitative data may be reported. Data reported above this level is considered to have less certainty and 
must be reported using appropriate data qualifiers or explained in the narrative. Any specific method 
requirement for number and type of calibration standards supersedes the general requirement. 
Instrument and method specific calibration criteria are explained within the specific analytical standard 
operating procedures for each facility. 
 
Instrumentation or support equipment that cannot be calibrated to specification or is otherwise defective 
is clearly labeled as out-of-service until it has been repaired and tested to demonstrate it meets the 
laboratory’s specifications. All repair and maintenance activities including service calls are documented 
in the maintenance log. Equipment sent off-site for calibration testing is packed and transported to 
prevent breakage and is in accordance with the calibration laboratory’s recommendations.  
 
In the event that recalibration of a piece of test equipment indicates the equipment may have been 
malfunctioning during the course of sample analysis, an investigation is performed. The results of the 
investigation along with a summary of the information reviewed are documented and maintained by the 
quality manager. If the investigation indicates sample results have been impacted, the customer is 
notified within 30 days. This allows for sufficient investigation and review of documentation to 
determine the impact on the analytical results. Instrumentation found to be consistently out of 
calibration is either repaired and positively verified or taken out of service and replaced. 
 
Raw data records are retained to document equipment performance. Sufficient raw data is retained to 
reconstruct the instrument calibration and explicitly connect the continuing calibration verification to the 
initial calibration. 

 
6.2.1. General Organic Calibration Procedures 

 
Calibration standards are prepared at a minimum of five concentrations for organic analyses. 
Results from all calibration standards analyzed must be included in constructing the calibration 
curve with the following exceptions: 
 
 The lowest level calibration standard may be removed from the calibration as long as the 
remaining number of concentration levels meets the minimum established by the method and 
standard operating procedure. For multi-parameter methods, this may be done on an individual 
analyte basis. The reporting limit must be adjusted to the lowest concentration included in the 
calibration curve.  
 The highest level calibration standard may be removed from the calibration as long as the 
remaining number of concentration levels meets the minimum established by the method and 
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standard operating procedure. For multi-parameter methods, this may be done an individual analyte 
basis. The upper limit of quantitation must be adjusted to the highest concentration included in the 
calibration curve. 
 Multiple points from either the high end or the low end of the calibration curve may be excluded 
as long as the remaining points are contiguous in nature and the minimum number of levels remains 
as established by method or standard operating procedure. The reporting limit or quantitation range, 
which is appropriate, must be adjusted accordingly. 
 Results from a concentration level between the lowest and highest calibration levels can be 
excluded from the calibration curve for an acceptable cause with approval from the responsible 
department supervisor if the results for all analytes are excluded and the point is replaced by re-
analysis.  Re-analysis must occur within the same 12 hour tune time period for GC/MS 
methodologies and within 8 hours of the initial analysis for non-GC/MS methodologies, unless 
otherwise specified in the reference method.  All samples analyzed prior to the re-analyzed 
calibration curve point must be re-analyzed after the calibration curve is completed. 
 
Initial calibration curves are evaluated against appropriate statistical models as required by the 
analytical methods. Curves that do not meet the appropriate criteria require corrective action that 
may include re-running the initial calibration curve. All initial calibrations are verified with an 
initial calibration verification standard (ICV) obtained from a second manufacturer or second lot 
from the same manufacturer if that lot can be demonstrated as prepared independently from other 
lots prior to the analysis of samples. Sample results are quantitated from the initial calibration unless 
otherwise required by regulation, method, or program. 

 
The calibration curve is periodically verified by the analysis of a mid-level continuing calibration 
verification (CCV) standard during the course of sample analysis. Continuing calibration 
verification is performed at the beginning and end of each analytical batch except if an internal 
standard is used, then only one verification at the beginning of the batch is needed, whenever it is 
expected that the analytical system may be out of calibration, if the time period for calibration has 
expired, or for analytical systems that have specific calibration verification requirements. This 
verification standard must meet acceptance criteria in order for sample analysis to proceed. 
 
In the event that the CCV does not meet the acceptance criteria, a second CCV may be injected as 
part of the diagnostic evaluation and corrective action investigation. If the second CCV is 
acceptable, the analytical sequence may be continued. If both CCVs fail, the analytical sequence is 
terminated and corrective action is initiated. Sample analysis cannot begin until after documented 
corrective action has been completed and two consecutive passing CCVs have been analyzed. If 
required by specific state, program, or customer specification, the instrument is re-calibrated after 
two consecutive CCV failures. All samples analyzed since the last compliant CCV are re-analyzed 
for methodologies utilizing external calibration.  
 
When instruments are operating unattended, autosamplers may be programmed to inject 
consecutive CCVs as a preventative measure against CCV failure with no corrective action. In this 
case, both CCVs must be evaluated to determine potential impact to the results. A summary of the 
decision tree and necessary documentation are listed below: 

 
 If both CCVs meet the acceptance criteria, the analytical sequence is allowed to continue without 
corrective action. The 12 hour clock begins with the injection of the second CCV. 
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 If the first CCV does not meet the acceptance criteria and the second CCV is acceptable, the 
analytical sequence is continued and the results are reported. 
 If the first CCV meets the acceptance criteria and the second CCV is out of control, the samples 
preceded by the out of control CCV must be re-analyzed in a compliant analytical sequence. 
 If both CCVs are out of control, all samples since the last acceptable CCV must be re-analyzed 
in a compliant analytical sequence. 
 
Some analytical methods require that samples be bracketed by passing CCVs analyzed both before 
and after the samples. This is specific to each method but, as a general rule, all external calibration 
methods require bracketing CCVs. Most internal standard calibrations do not require bracketing 
CCVs.  

 
Some analytical methods require verification based on a time interval; some methods require a 
frequency based on an injection interval. The type and frequency of the calibration verifications is 
dependent on both the analytical method and possibly on the quality program associated with the 
samples. The type and frequency of calibration verification will be documented in the method 
specific SOP employed by each laboratory. 
 
For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 
calibration verification standard failures, the laboratory is required to reanalyze the CCV and the 
associated samples so as not to report qualified data. Sample results may be reported if the CCV 
failure produces a high bias and the samples are non-detect. Where possible, the second attempt 
should be made using the original aliquot of the standard unless there is reason to suspect that the 
standard is the cause of failure. The laboratory must make every effort to take the appropriate 
corrective actions and resolve any anomalies regarding calibration verification standard failures for 
Ohio VAP projects. 

 
 
6.2.2. General Inorganic Calibration Procedures 

 
The instrument is initially calibrated with standards at multiple concentrations to establish the 
linearity of the instrument’s response. A calibration blank is also included. Initial calibration curves 
are evaluated against appropriate statistical models as required by the analytical methods. The 
number of calibration standards used depends on the specific method criteria or customer project 
requirements, although normally a minimum of three standards is used. 
 
The ICP and ICP/MS can be standardized with a zero point and a single point calibration if: 
 
 Prior to analysis, the zero point and the single point calibration are analyzed and a linear range 
has been established, 
 Zero point and single point calibration standards are analyzed with each batch 
 A standard corresponding to the LOQ is analyzed with the batch and meets the established 
acceptance criteria 
 The linearity is verified at the frequency established by the method or manufacturer. 
 
All initial calibrations are verified with an initial calibration verification standard (ICV) obtained 
from a second manufacturer or second lot from the same manufacturer if the lot can be 
demonstrated as prepared independently from other lots prior to the analysis of samples. Sample 
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results are quantitated from the initial calibration unless otherwise required by regulation, method, 
or program.  

 
During the course of analysis, the calibration curve is periodically verified by the analysis of 
calibration verification standards (CCV). A calibration verification standard is analyzed within each 
analytical batch at method/program specific intervals to verify that the initial calibration is still 
valid. The CCV is also analyzed at the end of the analytical batch.  
 
A calibration blank is also run with each calibration verification standard to verify the cleanliness of 
the system. All reported results must be bracketed by acceptable CCVs. Instrument and method 
specific calibration acceptance criteria are explained within the specific analytical standard 
operating procedures for each facility. 
 
Interference check standards are also analyzed per method requirements and must meet acceptance 
criteria for metals analyses. 

 
6.3. Support Equipment Calibration Procedures 
  

All support equipment is calibrated or verified at least annually using NIST traceable references over the 
entire range of use. The results of calibrations or verifications must be within the specifications required 
or the equipment will be removed from service until repaired. The laboratory maintains records to 
demonstrate the correction factors applied to working thermometers. 
 
On each day the equipment is used, balances, ovens, refrigerators (those used to keep samples and 
standards at required temperatures), freezers, and water baths are checked in the expected use range with 
NIST traceable references in order to ensure the equipment meets laboratory specifications and these 
checks are documented appropriately. 
 

 
6.3.1. Analytical Balances 

 
Each analytical balance is calibrated or verified at least annually by a qualified service 
technician. The calibration of each balance is verified each day of use with weights traceable to 
NIST bracketing the range of use. Calibration weights are ASTM Class 1 or other class weights 
that have been calibrated against a NIST standard weight and are re-certified annually against a 
NIST traceable reference. Some accrediting agencies may require more frequent checks. If 
balances are calibrated by an external agency, verification of their weights must be provided. All 
information pertaining to balance maintenance and calibration is recorded in the individual 
balance logbook and/or is maintained on file in the Quality department. 

 
  6.3.2. Thermometers 
 

Certified, or reference, thermometers are maintained for checking calibration of working 
thermometers. Reference thermometers are provided with NIST traceability for initial calibration 
and are re-certified, at a minimum, every 3 years with equipment directly traceable to NIST. 
   
Working thermometers are compared with the reference thermometers annually according to 
corporate metrology procedures. Each thermometer is individually numbered and assigned a 
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correction factor based on the NIST reference source. In addition, working thermometers are 
visually inspected by laboratory personnel prior to use and temperatures are documented. 
 
Laboratory thermometer inventory and calibration data are maintained in the Quality department. 

 
6.3.3. pH/Electrometers 

 
The meter is calibrated before use each day, using fresh buffer solutions. See method SOP S-MN-I-
526 – pH, for more information.  

 
   6.3.4. Spectrophotometers 
 

During use, spectrophotometer performance is checked at established frequencies in analysis 
sequences against initial calibration verification (ICV) and continuing calibration verification 
(CCV) standards. 

 
 6.3.5. Mechanical Volumetric Dispensing Devices 

 
Mechanical volumetric dispensing devices including bottle top dispensers, pipettes, and burettes, 
excluding Class A volumetric glassware, are checked for accuracy on a quarterly basis. The 
accuracy of glass microliter syringes is verified and documented prior to initial use.  
 
Additional information regarding calibration and maintenance of laboratory support equipment 
can be found in SOP S-MN-Q-264 Support Equipment or its equivalent revision or 
replacement. 

 
6.4. Instrument/ Equipment Maintenance 
 

The objectives of the Pace Analytical maintenance program are twofold: to establish a system of 
instrument care that maintains instrumentation and equipment at required levels of calibration and 
sensitivity, and to minimize loss of productivity due to repairs. 
 
The Laboratory Operations Manager and department manager/supervisors are responsible for 
providing technical leadership to evaluate new equipment, solve equipment problems, and coordinate 
instrument repair and maintenance. Analysts have the primary responsibility to perform routine 
maintenance. 
 
To minimize downtime and interruption of analytical work, preventative maintenance is routinely 
performed on each analytical instrument. Up-to-date instructions on the use and maintenance of 
equipment are available to staff in the department where the equipment is used.  
 
Department manager/supervisors are responsible for maintaining an adequate inventory of spare parts 
required to minimize equipment downtime. This inventory includes parts and supplies that are subject 
to frequent failure, have limited lifetimes, or cannot be obtained in a timely manner should a failure 
occur. 
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All major equipment and instrumentation items are uniquely identified to allow for traceability. 
Equipment/instrumentation is, unless otherwise stated, identified as a system and not as individual 
pieces. The laboratory maintains equipment records that include the following: 

 
 The name of the equipment and its software 
 The manufacturer’s name, type, and serial number 
 Approximate date received and date placed into service 
 Current location in the laboratory 
 Condition when received (new, used, etc.) 
 Copy of any manufacturer’s manuals or instructions 
 Dates and results of calibrations and next scheduled calibration (if known) 
 Details of past maintenance activities, both routine and non-routine 
 Details of any damage, modification or major repairs 

  
All instrument maintenance is documented in maintenance logbooks or databases that are assigned to 
each particular instrument or system.  A copy of the equipment list can be found in Attachment III. 
 
When maintenance is performed to repair an instrument problem, depending on the initial problem, 
demonstration of return to control may be satisfied by the successful analysis of a tune, reagent 
blank, or continuing calibration standard depending on the instrument problem. The maintenance log 
entry must include a summary of the results of that analysis and verification by the analyst that the 
instrument has been returned to an in-control status. In addition, each entry must include the initials 
of the analyst making the entry, the dates the maintenance actions were performed, and the date the 
entry was made in the maintenance logbook, if different from the date(s) of the maintenance. 
 
Any equipment that has been subjected to overloading or mishandling, or that gives suspect results, 
or has been shown to be defective, is taken out of service and clearly identified. The equipment shall 
not be used to analyze customer samples until it has been repaired and shown to perform 
satisfactorily. 
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7.0.   CONTROL OF DATA 
 

Analytical results processing, verification, and reporting are procedures employed that result in the 
delivery of defensible data. These processes include, but are not limited to, calculation of raw data into 
final concentration values, review of results for accuracy, evaluation of quality control criteria and 
assembly of technical reports for delivery to the data user. 
 
All analytical data undergo a well-defined, well-documented multi-tier review process prior to being 
reported to the customer. This section describes procedures used by PASI for translating raw analytical 
data into accurate final sample reports as well as PASI data storage policies.  

 
7.1. Analytical Results Processing 
 

When analytical, field, or product testing data is generated, it is either recorded in a bound laboratory 
logbook (e.g. Run log or Instrument log) or copies of computer-generated printouts that are 
appropriately labeled and filed. These logbooks and other laboratory records are kept in accordance 
with each facility’s Standard Operating Procedure for documentation storage and archival. If the 
laboratory chooses to minimize or eliminate its paper usage, these records can be kept on electronic 
media. In this case, the laboratory must ensure that there are sufficient redundant electronic copies so 
no data is lost due to unforeseen computer issues. 
 
The primary analyst is responsible for initial data reduction and review. This includes confirming 
compliance with required methodology, verifying calculations, evaluating quality control data, 
noting non-conformances in logbooks or as footnotes or narratives, and uploading analytical results 
into the LIMS.  
 
The primary analyst then compiles the initial data package for verification. This compilation must 
include sufficient documentation for data review. It may include standard calibrations, 
chromatograms, manual integration documentation, electronic printouts, chain of custody forms, and 
logbook copies.  
 
Some agencies or customers require different levels of data reporting. For these special levels, the 
primary analyst may need to compile additional project information, such as initial calibration data 
or extensive spectral data, before the data package proceeds to the verification step. 

 
7.2. Data Verification 
 

Data verification is the process of examining data and accepting or rejecting it based on pre-defined 
criteria. This review step is designed to ensure that reported data are free from calculation and 
transcription errors, that quality control parameters are evaluated, and that any non-conformances are 
properly documented. 
 
Analysts performing the analysis and subsequent data reduction have primary responsibility for quality 
of the data produced. The primary analyst initiates the data verification process by reviewing and 
accepting the data, provided QC criteria have been met for the samples being reported. Data review 
checklists, either hardcopy or electronic, are used to document the data review process. The primary 
analyst is responsible for the initial input of the data into the LIMS. 
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The completed data package is then sent to a designated qualified reviewer (this cannot be the primary 
analyst). The following criteria have been established to qualify someone as a data reviewer. To perform 
secondary data reviewer, the reviewer must: 

1. Have a current Demonstration of Capability (DOC) study on file and have an SOP 
acknowledgement form on file for the method/procedure being reviewed; or, See Note 

2. Have a DOC on file for a similar method/technology (i.e. GC/MS) and have an SOP 
acknowledgment form on file for the method/procedure being reviewed; or, See Note 

3. Supervise or manage a Department and have an SOP acknowledgment form on file for the 
method/procedure being reviewed; or, 

4. Have significant background in the department/methods being reviewed through education or 
experience and have an SOP acknowledgment form on file for the method/procedure being reviewed. 
 
Note: Secondary reviewer status must be approved personally by the Quality Manager or General 
Manager in the event that this person has no prior experience on the specific method or general 
technology. 

This reviewer provides an independent technical assessment of the data package and technical review 
for accuracy according to methods employed and laboratory protocols. This assessment involves a 
quality control review for use of the proper methodology and detection limits, compliance to quality 
control protocol and criteria, presence and completeness of required deliverables, and accuracy of 
calculations and data quantitation. The reviewer also validates the data entered into the LIMS. 
 
Once the data have been technically reviewed and approved, authorization for release of the data from 
the analytical section is indicated by initialing and dating the data review checklist or otherwise 
initialing and dating the data (or designating the review of data electronically). The Operations or 
Project Manager examines the report for method appropriateness, detection limits and QC acceptability. 
Any deviations from the referenced methods are checked for documentation and validity, and QC 
corrective actions are reviewed for successful resolution.  
 
Additional information regarding data review procedures can be found in SOP S-MN-L-132 Data 
Reduction, Validation, and Reporting in the Environmental Laboratory  or its equivalent revision 
or replacement. 
 

7.3. Data Reporting 
 

Data for each analytical fraction pertaining to a particular PASI project number are delivered to the 
Project Manager for assembly into the final report. All points mentioned during technical and QC 
reviews are included in a case narrative if there is potential for data to be impacted.  
 
Final reports are prepared according to the level of reporting required by the customer and can be 
transmitted to the customer via hardcopy or electronic deliverable. A standard PASI final report consists 
of the following components: 
 
1. A title which designates the report as “Final Report”, “Laboratory Results”, “Certificate of Results”, 
etc. 
2. Name and address of laboratory (or subcontracted laboratories, if used). 
3. Phone number and name of laboratory contact to where questions can be referred. 
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4. A unique identification number for the report. The pages of the report shall be numbered and a total 
number of pages shall be indicated. 
5. Name and address of customer and name of project  
6. Unique identification of samples analyzed as well as customer sample IDs. 
7. Identification of any sample that did not meet acceptable sampling requirements of the relevant 
governing agency, such as improper sample containers, holding times missed, sample temperature, etc. 
8. Date and time of collection of samples, date of sample receipt by the laboratory, dates of sample 
preparation and analysis, and times of sample preparation and analysis when the holding time for either 
is 72 hours or less. 
9. Identification of the test methods used. 
10. Identification of sampling procedures if sampling was conducted by the laboratory. 
11. Deviations from, additions to, or exclusions from the test methods. These can include failed quality 
control parameters, deviations caused by the matrix of the sample, etc., and can be shown as a case 
narrative or as defined footnotes to the analytical data. 
12. Identification of whether calculations were performed on a dry or wet-weight basis. 
13. Reporting limits used. 
14. Final results or measurements, supported by appropriate chromatograms, charts, tables, spectra, 
etc. 
15. A signature and title, electronic or otherwise, of person accepting responsibility for the content of 
the report.  
16. Date report was issued. 
17. A statement clarifying that the results of the report relate only to the samples tested or to the 
samples as they were received by the laboratory. 
18. If necessary, a statement indicating that the report must not be reproduced except in full, without 
the written approval of the laboratory. 
19. Identification of all test results provided by a subcontracted laboratory or other outside source. 
20. Identification of results obtained outside of quantitation levels. 

 
In addition to the requirements listed above, final reports shall also contain the following items when 
necessary for the interpretation of results: 
 
21. Deviations from, additions to, or exclusions from the test method, and information on specific test 
conditions, such as environmental conditions. 
22. Where relevant, a statement of compliance/non-compliance with requirements and/or 
specifications (e.g., the TNI standard). 
23. Where applicable, a statement on the estimated uncertainty of measurement; information on 
uncertainty is needed in test reports when it is relevant to the validity or application of the test results, 
when a customer’s instruction so requires, or when the uncertainty affects compliance to a specification 
limit. 
24. Where appropriate and needed, opinions and interpretations, which may include opinions on the 
compliance/non-compliance of the results with requirements, fulfillment of contractual requirements, 
recommendations on how to use the results, and guidance to be used for improvement. 
25. Additional information which may be required by specific methods, regulatory agencies, or 
customers. 

 
Additional items may be required per Client QAPPs or different state regulations, i.e. Affidavit for Ohio 
VAP reports. 
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For DoD labs, in reference to item 8 listed above, both date and time of preparation and analysis are 
considered essential information, regardless of the length of the holding time, and shall be included as 
part of the laboratory report. 
 
Any changes made to a final report shall be designated as “Revised” or equivalent wording. The 
laboratory must keep sufficient archived records of all laboratory reports and revisions. For higher levels 
of data deliverables, a copy of all supporting raw data is sent to the customer along with a final report of 
results. When possible, the PASI facility will provide electronic data deliverables (EDD) as required by 
contracts or upon customer request.  
  
Customer data that requires transmission by telephone, telex, facsimile or other electronic means 
undergoes appropriate steps to preserve confidentiality. 
 
The following positions are the only approved signatories for PASI final reports: 

 
 Senior General Manager 
 General Manager 
 Quality Manager 
 Client Services Manager 
 Project Manager 
 Project Coordinator 
  

7.4. Data Security 
 

All data including electronic files, logbooks, extraction/digestion/distillation worksheets, calculations, 
project files and reports, and any other information used to produce the technical report are maintained 
secured and retrievable by the PASI facility. 

  
7.5. Data Archiving 

   
All records compiled by PASI are maintained legible and retrievable and stored secured in a suitable 
environment to prevent loss, damage, or deterioration by fire, flood, vermin, theft, and/or 
environmental deterioration. Records are retained for a minimum of five years unless superseded by 
federal, state, contractual, and/or accreditation requirements. These records may include, but are not 
limited to, customer data reports, calibration and maintenance of equipment, raw data from 
instrumentation, quality control documents, observations, calculations, and logbooks. These records 
are retained in order to provide for possible historical reconstruction including sampling, receipt, 
preparation, analysis, and personnel involved. NELAP-related records will be made readily available 
to accrediting authorities. Access to archived data is documented and controlled by the Quality 
Manager or a designated Data Archivist.   
 
Records that are computer generated have either a hard copy or electronic write protected backup 
copy. Hardware and software necessary for the retrieval of electronic data is maintained with the 
applicable records. Archived electronic records are stored protected against electronic and/or 
magnetic sources.  
 
In the event of a change in ownership, accountability or liability, reports of analyses performed 
pertaining to accreditation will be maintained by the acquiring entity for a minimum of five years. In 
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the event of bankruptcy, laboratory reports and/or records will be transferred to the customer and/or 
the appropriate regulatory entity upon request. 

 
7.6. Data Disposal 
 

Data that has been archived for the facility’s required storage time may be disposed of in a secure 
manner by shredding, returning to customer, or utilizing some other means that does not jeopardize 
data confidentiality. Records of data disposal will be archived for a minimum of five years unless 
superseded by federal, contractual, and/or accreditation requirements. 
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8.0.   QUALITY SYSTEM AUDITS AND REVIEWS 
 
 
8.1. Internal Audits  
 

8.1.1. Responsibilities 
 
The Quality Manager is responsible for designing and/or conducting internal audits in accordance 
with a predetermined schedule and procedure. Since internal audits represent an independent 
assessment of laboratory functions, the auditor must be functionally independent from laboratory 
operations to ensure objectivity. The auditor must be trained, qualified, and familiar enough with 
the objectives, principles, and procedures of laboratory operations to be able to perform a thorough 
and effective evaluation. The Quality Manger evaluates audit observations and verifies the 
completion of corrective actions. In addition, a periodic corporate audit will be conducted. The 
corporate audits will focus on the effectiveness of the Quality System as outlined in this manual 
but may also include other quality programs applicable to an individual laboratory. 

 
8.1.2. Scope and Frequency of Internal Audits  

 
The complete internal audit process consists of the following four sections: 
 
 Raw Data Review audits- conducted according to a schedule per local Quality Manager. A 
certain number of these data review audits are conducted per quarter to accomplish this yearly 
schedule. 
 Quality System audits- considered the traditional internal audit function and include analyst 
interviews to help determine whether practice matches method requirements and SOP language. 
 Final Report reviews 
 Corrective Action Effectiveness Follow-up 
 
Internal systems audits are conducted yearly at a minimum. The scope of these audits includes 
evaluation of specific analytical departments or a specific quality related system as applied 
throughout the laboratory. 

 
Examples of system-wide elements that can be audited include: 
 
 Quality Systems documents, such as Standard Operating Procedures, training documents, 
Quality Assurance Manual, and all applicable addenda 
 Data records and non-technical documents 
 Personnel and training files. 
 General laboratory safety protocols. 
 Chemical handling practices, such as labeling of reagents, solutions, and standards as well as 
all associated documentation. 
 Documentation concerning equipment and instrumentation, calibration/maintenance records, 
operating manuals. 
 Sample receipt and management practices. 
 Analytical documentation, including any discrepancies and corrective actions. 
 General procedures for data security, review, documentation, reporting, and archiving. 
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 Data integrity issues such as proper manual integrations. 
 

When the operations of a specific department are evaluated, a number of additional functions are 
reviewed including: 
 
 Detection limit studies 
 Internal chain of custody documentation 
 Documentation of standard preparations 
 Quality Control limits and Control charts 
 
Certain projects may require an internal audit to ensure laboratory conformance to site work plans, 
sampling and analysis plans, QAPPs, etc. 
 
A representative number of data audits are completed annually. The report format of any non-
conformance is similar to that of other internal audits.  
 
The laboratory, as part of their overall internal audit program, ensures that a review is conducted 
with respect to any evidence of inappropriate actions or vulnerabilities related to data integrity. 
Discovery and reporting of potential data integrity issues are handled in a confidential manner. All 
investigations that result in findings of inappropriate activity are fully documented, including the 
source of the problem, the samples and customers affected the impact on the data, the corrective 
actions taken by the laboratory, and which final reports had to be re-issued. Customers must be 
notified within 30 days after the data investigation is completed and the impact to final results is 
assessed. 

 
8.1.3. Internal Audit Reports and Corrective Action Plans 

 
Additional information can be found in SOP S-ALL-Q-011 Audits and Inspections or its 
equivalent revision or replacement. 
 
A full description of the audit, including the identification of the operation audited, the date(s) on 
which the audit was conducted, the specific systems examined, and the observations noted are 
summarized in an internal audit report. Although other personnel may assist with the performance 
of the audit, the Quality Manager writes and issues the internal audit report identifying which audit 
observations are deficiencies that require corrective action.  
 
When audit findings cast doubt on the effectiveness of the operations or on the correctness of 
validity of the laboratory’s environmental test results, the laboratory will take timely corrective 
action and notify the customer in writing within three business days, if investigations show that the 
laboratory results may have been affected. 
 
Once completed, the internal audit report is issued jointly to the Laboratory General Manager and 
the manager(s)/supervisor(s) of the audited operation at a minimum. The responsible 
manager(s)/supervisor(s) responds within 14 days with a proposed plan to correct all of the 
deficiencies cited in the audit report. The Quality Manager may grant additional time for responses 
to large or complex deficiencies (not to exceed 30 days). Each response must include timetables 
for completion of all proposed corrective actions. 
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The Quality Manager reviews the audit responses. If the response is accepted, the Quality Manager 
uses the action plan and timetable as a guideline for verifying completion of the corrective 
action(s). If the Quality Manager determines that the audit response does not adequately address 
the correction of cited deficiencies, the response will be returned for modification.  
 
To complete the audit process, the Quality Manager performs a re-examination of the areas where 
deficiencies were found to verify that all proposed corrective actions have been implemented. An 
audit deficiency is considered closed once implementation of the necessary corrective action has 
been audited and verified. This is usually within 60-90 days after implementation. If corrective 
action cannot be verified, the associated deficiency remains open until that action is completed. 

 
8.2. External Audits 
 

PASI laboratories are audited regularly by regulatory agencies to maintain laboratory certifications and 
by customers to maintain appropriate specific protocols. 
 
Audit teams external to the company review the laboratory to assess the effectiveness of systems and 
degree of technical expertise. The Quality Manager and other QA staff host the audit team and assist in 
facilitation of the audit process. Generally, the auditors will prepare a formalized audit report listing 
deficiencies observed and follow-up requirements for the laboratory. In some cases, items of concern 
are discussed during a debriefing convened at the end of the on-site review process.  
 
The laboratory staff and supervisors develop corrective action plans to address any deficiencies with 
the guidance of the Quality Manager. The Laboratory General Manager provides the necessary 
resources for staff to develop and implement the corrective action plans. The Quality Manager collates 
this information and provides a written response to the audit team. The response contains the corrective 
action plan and expected completion dates for each element of the plan. The Quality Manager follows-
up with the laboratory staff to ensure corrective actions are implemented and that the corrective action 
was effective. 

 
8.3. Quarterly Quality Reports 

 
The Quality Manager is responsible for preparing a quarterly report to management summarizing the 
effectiveness of the laboratory Quality Systems. This status report will include: 
 
 Overview of quality activities for the quarter 
 Certification status 
 Proficiency Testing study results 
 SOP revision activities 
 Company-wide 3P Document implementation (internal program) 
 External audit findings 
 Internal audit (method/system) findings 
 Manual integration audit findings (Mintminer) 
 Raw Data and Final Report review findings 
 MDL activities 
 Corrective action activities 
 Training activity status 
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 Other significant Quality System items 
 

The Corporate Director of Quality utilizes the information from each laboratory to make decisions 
impacting the Quality Systems of the company as a whole. Each General Manager utilizes the 
quarterly report information to make decisions impacting Quality Systems and operational systems 
at a local level. 
 
Additional information can be found in SOP S-ALL-Q-014 Quality System Review or its equivalent 
revision or replacement. 

 
8.4. Annual Managerial Review  

 
A managerial review of Quality Systems is performed on an annual basis at a minimum. This allows 
for assessing program effectiveness and introducing changes and/or improvements.  
 
The managerial review must include the following topics of discussion: 

 
 Suitability of quality management policies and procedures  
 Manager/Supervisor reports 
 Internal audit results 
 Corrective and preventative actions 
 External assessment results 
 Proficiency testing studies 
 Sample capacity and scope of work changes 
 Customer feedback, including complaints 
 Recommendations for improvement,  
 Other relevant factors, such as quality control activities, resources, and staffing. 
 
This managerial review must be documented for future reference by the Quality Manager and copies 
of the report are distributed to laboratory staff. Results should feed into the laboratory planning 
system and should include goals, objectives, and action plans for the coming year. The laboratory 
shall ensure that any actions identified during the review are carried out within an appropriate and 
agreed upon timescale. 

 
8.5. Customer Service Reviews 

 
As part of the annual managerial review listed previously, the sales staff is responsible for reporting 
on customer feedback, including complaints. The acquisition of this information is completed by 
performing surveys. 
 
The sales staff continually receives customer feedback, both positive and negative, and reports this 
feedback to the laboratory management in order for them to evaluate and improve their management 
system, testing activities and customer service. 
 
In addition, the labs must be willing to cooperate with customers or their representatives to clarify 
customer requests and to monitor the laboratory’s performance in relation to the work being 
performed for the customers.  
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9.0.   CORRECTIVE ACTION 
 

Additional information can be found in SOP S-MN-Q-262 Corrective Action/Preventive Action 
Process or its equivalent revision or replacement. 
 
During the process of sample handling, preparation, and analysis, or during review of quality control 
records, or during reviews of non-technical portions of the lab, certain occurrences may warrant the 
necessity of corrective actions. These occurrences may take the form of analyst errors, deficiencies 
in quality control, method deviations, or other unusual circumstances. The Quality System of PASI 
provides systematic procedures for the documentation, monitoring, completion of corrective actions, 
and follow-up verification of the effectiveness of these corrective actions. This can be done using 
PASI’s LabTrack system or other system that lists among at a minimum, the deficiency by issue 
number, the deficiency source, responsible party, root cause, resolution, due date, and date resolved. 

 
9.1. Corrective Action Documentation  
  

The following items are examples of sources of laboratory deviations or non-conformances that 
warrant some form of documented corrective action: 
 
 Internal Laboratory Non-Conformance Trends 
 PE/PT Sample Results 
 Internal and External Audits 
 Data or Records Review (including non-technical records) 
 Client Complaints 
 Client Inquiries 
 Holding Time violations  
 
Documentation of corrective actions may be in the form of a comment or footnote on the final report 
that explains the deficiency (e.g. matrix spike recoveries outside of acceptance criteria) or it may be a 
more formal documentation (either paper system or computerized spreadsheet). This depends on the 
extent of the deficiency, the impact on the data, and the method or customer requirements for 
documentation.  
 
The person who discovers the deficiency or non-conformance initiates the corrective action 
documentation on the Non-Conformance Corrective/ Preventative Action report and/or LabTrack. The 
documentation must include the affected projects and sample numbers, the name of the applicable 
Project Manager, the customer name, and the sample matrix involved. The person initiating the 
corrective action documentation must also list the known causes of the deficiency or non-conformance 
as well as any corrective/preventative actions that they have taken. Preventive actions must be taken in 
order to prevent or minimize the occurrence of the situation. 

 
In the event that the laboratory is unable to determine the cause, laboratory personnel and management 
staff will start a root cause analysis by going through an investigative process. During this process, the 
following general steps must be taken into account: defining the non-conformance, assigning 
responsibilities, determining if the condition is significant, and investigating the root cause of the 
nonconformance. General non-conformance investigative techniques follow the path of the sample 
through the process looking at each individual step in detail. The root cause must be documented 
within Lab Track or on the Corrective/Preventative Action Report.  
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After all the documentation is completed, the routing of the Corrective/Preventative Action Report and 
/or Lab Track will continue from the person initiating the corrective action, to their immediate 
supervisor or the Project Manager  and finally to the Quality Manager, who is responsible for final 
review and signoff of all formal corrective/preventative actions. 
 
In the event that analytical testing or results do not conform to laboratory procedures or customer 
requirements, the laboratory shall investigate the significance of the non-conformance and take 
appropriate corrective actions. Where necessary, the customer is notified and work is recalled. The 
procedures for handling non-conforming work are detailed in SOP S-MN-Q-262 Corrective 
Action/Preventive Action Process or its equivalent revision or replacement. 

 
9.2. Corrective Action Completion  
 

9.2.1. Internal Laboratory Non-Conformance Trends  
 

There are several types of non-conformance trends that may occur in the laboratory that would 
require the initiation of a corrective action report. Laboratories may choose to initiate a corrective 
action for all instances of one or more of these categories if they so choose, however the intent is 
that each of these would be handled according to its severity; one time instances could be handled 
with a footnote or qualifier whereas a systemic problem with any of these categories may require an 
official corrective action process. These categories, as defined in the Corrective Action SOP are as 
follows: 

 
 Login error 
 Preparation Error  
 Contamination  
 Calibration Failure  
 Internal Standard Failure  
 LCS Failure  
 Laboratory accident  
 Spike Failure  
 Instrument Failure 
 Final Reporting error  
 

9.2.2. PE/PT Sample Results  
 
Any PT result assessed as “not acceptable” requires an investigation and applicable corrective 
actions. The operational staff is made aware of the PT failures and they are responsible for 
reviewing the applicable raw data and calibrations and list possible causes for error. The Quality 
Manager reviews their findings and initiates another external PT sample or an internal PT sample to 
try and correct the previous failure. Replacement PT results must be monitored by the Quality 
Manager and reported to the applicable regulatory authorities. 

 
9.2.3. Internal and External Audits  

The Quality Manager is responsible for documenting all audit findings and their corrective actions. 
This documentation must include the initial finding, the persons responsible for the corrective 
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action, the due date for responding to the auditing body, the root cause of the finding, and the 
corrective actions needed for resolution. The Quality Manager is also responsible for providing any 
back-up documentation used to demonstrate that a corrective action has been completed. 

 
9.2.4. Data Review  

 
In the course of performing primary and secondary review of data or in the case of raw data reviews 
(e.g. by the Quality Manager), errors may be found which require corrective actions. Any finding 
that affects the quality of the data requires some form of corrective action, which may include 
revising and re-issuing of final reports. 

 
9.2.5. Client Complaints  

 
Project Managers and Sales staff are responsible for issuing corrective action forms, when 
warranted, for customer complaints. As with other corrective actions, the possible causes of the 
problem are listed and the form is passed to the appropriate analyst or supervisor for investigation. 
After potential corrective actions have been determined, the Project Manager reviews the corrective 
action form to ensure all customer needs or concerns are being adequately addressed. 

 
9.2.6. Client Inquiries  

 
When an error on the customer report is discovered, the Project Manager is responsible for initiating 
a formal corrective action form that describes the failure (e.g. incorrect analysis reported, reporting 
units are incorrect, reporting limits do not meet objectives). The Project Manager is also responsible 
for revising the final report if necessary and submitting it to the customer.  

 
9.2.7. Holding Time Violations   

 
In the event that a holding time has been missed, the analyst or supervisor must complete a formal 
corrective action form or generate a Labtrack ticket. The Project Manager and the Quality Manager 
must be made aware of all holding time violations.  
 
The Project Manager must contact the customer in order that appropriate decisions are made 
regarding the hold time excursion and the ultimate resolution is then documented and included in 
the customer project file. The Quality Manager includes a list of all missed holding times in their 
Quarterly Report to the corporate QA office. 

 
9.3. Preventive Action Documentation 
  

Pace laboratories can take advantage of several available information sources in order to identify 
needed improvements in all of their systems including technical, managerial, and quality. These 
sources may include: 

 
 Management Continuous Improvement Plan (CIP) metrics which are used by all production 
departments within Pace. When groups compare performance across the company, ways to improve 
systems may be discovered. These improvements can be made within a department or laboratory-wide. 
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 Annual managerial reviews- part of this NELAC required and NVLAP required review is to look 
at all processes and procedures used by the laboratory over the past year and to determine ways to 
improve these processes in the future. 
 Quality systems reviews- any frequent checks of quality systems (monthly logbook reviews, etc.) 
can uncover issues that can be corrected or adjusted before they become a larger issue. 

  
When improvement opportunities are identified or if preventive action is required, the laboratory can 
develop, implement, and monitor preventive action plans.  
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10.0. GLOSSARY 
 
3P Program The Pace Analytical continuous improvement program that focuses on 

Process, Productivity, and Performance. Best Practices are identified that can 
be used by all PASI labs. 

Acceptance Criteria Specified limits placed on characteristics of an item, process, or service 
defined in requirement documents. 

Accreditation The process by which an agency or organization evaluates and recognizes a 
laboratory as meeting certain predetermined qualifications or standards, 
thereby accrediting the laboratory. In the context of NELAP, this process is 
voluntary. 

Accrediting Authority The Territorial, State or Federal agency having responsibility and 
accountability for environmental laboratory accreditation and which grants 
accreditation. 

Accrediting  (or 
Accreditation) Body 

Authoritative body that performs accreditation. 

Accuracy The degree of agreement between an observed value and an accepted 
reference value. Accuracy includes a combination of random error (precision) 
and systematic error (bias) components that are due to sampling and analytical 
operations; a data quality indicator. 

Aliquot A discrete, measured, representative portion of a sample taken for analysis. 
Analysis Code 
(Acode) 

All the set parameters of a test, such as Analytes, Method, Detection Limits 
and Price. 

Analyst The designated individual who performs the “hands-on” analytical methods 
and associated techniques and who is responsible for applying required 
laboratory practices and other pertinent quality controls to meet the required 
level of quality. 

Analyte The specific chemicals or components for which a sample is analyzed; it may 
be a group of chemicals that belong to the same chemical family, and which 
are analyzed together. 

Analytical 
Uncertainty 

A subset of Measurement Uncertainty that includes all laboratory activities 
performed as part of the analysis. 

Assessment The evaluation process used to measure the performance or effectiveness of a 
system and its elements against specific criteria (this is an all-inclusive term 
used to denote any of the following: audit, performance evaluation, peer 
review, inspection or surveillance). 

Atomic Absorption 
Spectrometer 

Instrument used to measure concentration in metals samples. 

Atomization A process in which a sample is converted to free atoms. 
Audit A systematic and independent examination of facilities, equipment, personnel, 

training, procedures, record-keeping, data validation, data management, and 
reporting aspects of a system to determine whether QA/QC and technical 
activities are being conducted as planned and whether these activities will 
effectively achieve quality objectives. 
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Batch Environmental samples that are prepared and/or analyzed together with the 
same process and personnel, using the same lot(s) of reagents. A preparation 
batch is composed of one to 20 environmental samples of the same quality 
systems matrix, meeting the above-mentioned criteria and with a maximum 
time between the start of processing of the first and last sample in the batch to 
be 24 hours. An analytical batch is composed of prepared environmental 
samples (extracts, digestates or concentrates) that are analyzed together as a 
group. An analytical batch can include prepared samples originating from 
various environmental matrices and can exceed 20 samples.  

Bias The systematic or persistent distortion of a measurement process, which 
causes errors in one direction (i.e., the expected sample measurement is 
different from the sample’s true value).  

Blank A sample that has not been exposed to the analyzed sample stream in order to 
monitor contamination during sampling, transport, storage or analysis. The 
blank is subjected to the usual analytical and measurement process to establish 
a zero baseline or background value and is sometimes used to adjust or correct 
routine analytical results. 

Blind Sample A sample submitted for analysis with a composition known to the submitter. 
The analyst/laboratory may know the identity of the sample but not its 
composition. It is used to test analyst or laboratory proficiency in the execution 
of the measurement process. 

BNA (Base Neutral 
Acid compounds) 

A list of semi-volatile compounds typically analyzed by mass spectrometry 
methods. Named for the way they can be extracted out of environmental 
samples in an acidic, basic or neutral environment. 

BOD (Biochemical 
Oxygen Demand) 

Chemical procedure for determining how fast biological organisms use up 
oxygen in a body of water. 

Calibration Set of operations that establish, under specified conditions, the relationship 
between values of quantities indicated by a measuring instrument or 
measuring system, or values represented by a material measure or a reference 
material, and the corresponding values realized by standards. 1) In calibration 
of support equipment, the values realized by standards are established through 
the use of Reference Standards that are traceable to the International System of 
Units (SI); 2) In calibration according to test methods, the values realized by 
standards are typically established through the use of Reference Materials that 
are either purchased by the laboratory with a certificate of analysis or purity, or 
prepared by the laboratory using support equipment that has been calibrated or 
verified to meet specifications. 

Calibration Curve  The graphical relationship between the known values, such as concentrations, 
of a series of calibration standards and their instrument response. 

Calibration Method A defined technical procedure for performing a calibration. 
Calibration Range The range of values (concentrations) between the lowest and highest 

calibration standards of a multi-level calibration curve. For metals analysis 
with a single-point calibration, the low-level calibration check standard and the 
high standard establish the linear calibration range, which lies within the linear 
dynamic range. 

Calibration Standard A substance or reference material used to calibrate an instrument. 
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Certified Reference 
Material (CRM) 

A reference material one or more of whose property values are certified by a 
technically valid procedure, accompanied by or traceable to a certificate or 
other documentation which is issued by a certifying body. 

Chain of Custody An unbroken trail of accountability that verifies the physical security of 
samples, data, and records. 

Chain of custody 
Form (COC) 

A record that documents the possession of samples from the time of collection 
to receipt in the laboratory. This record generally includes the number and type 
of containers, mode of collection, collector, time of collection, preservation, 
and requested analyses. 

Chemical Oxygen 
Demand (COD) 

A test commonly used to indirectly measure the amount of organic compounds 
in water. 

Client (referred to by 
ISO as Customer) 

Any individual or organization for whom items or services are furnished or 
work performed in response to defined requirements and expectations. 

Code of Federal 
Regulations (CFR) 

A codification of the general and permanent rules published in the Federal 
Register by agencies of the federal government. 

Comparability  An assessment of the confidence with which one data set can be compared to 
another. Comparable data are produced through the use of standardized 
procedures and techniques. 

Completeness The percent of valid data obtained from a measurement system compared to 
the amount of valid data expected under normal conditions. The equation for 
completeness is:  
 
% Completeness = (Valid Data Points/Expected Data Points)*100 

Confirmation Verification of the identity of a component through the use of an approach 
with a different scientific principle from the original method. These may 
include, but are not limited to: 

 second-column confirmation; 
 alternate wavelength; 
 derivatization; 
 mass spectral interpretation; 
 alternative detectors; or 
 additional cleanup procedures. 

Conformance An affirmative indication or judgment that a product or service has met the 
requirements of the relevant specifications, contract, or regulation; also the 
state of meeting the requirements. 

Congener A member of a class of related chemical compounds (e.g. PCBs, PCDDs). 
Consensus Standard A standard established by a group representing a cross-section of a particular 

industry or trade, or a part thereof. 
Continuing 
Calibration Blank 
(CCB) 

A blank sample used to monitor the cleanliness of an analytical system at a 
frequency determined by the analytical method. 

Continuing 
Calibration Check 
Compounds (CCC) 

Compounds listed in mass spectrometry methods that are used to evaluate an 
instrument calibration from the standpoint of the integrity of the system. High 
variability would suggest leaks or active sites on the instrument column. 
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Continuing 
Calibration 
Verification 

The verification of the initial calibration that is required during the course of 
analysis at periodic intervals. Continuing calibration verification applies to 
both external and internal standard calibration techniques, as well as to linear 
and non-linear calibration models. 

Continuing 
Calibration 
Verification (CCV) 
Standard 

Also referred to as a CVS in some methods, it is a standard used to verify the 
initial calibration of compounds in an analytical method. CCVs are analyzed at 
a frequency determined by the analytical method. 

Continuous Emission 
Monitor (CEM) 

A flue gas analyzer designed for fixed use in checking for environmental 
pollutants. 

Contract Laboratory 
Program (CLP) 

A national network of EPA personnel, commercial labs, and support 
contractors whose fundamental mission is to provide data of known and 
documented quality. 

Contract Required 
Detection Limit 
(CRDL) 

Detection limit that is required for EPA Contract Laboratory Program (CLP) 
contracts. 

Contract Required 
Quantitation Limit 
(CRQL) 

Quantitation limit (reporting limit) that is required for EPA Contract 
Laboratory Program (CLP) contracts. 

Control Chart A graphic representation of a series of test results, together with limits within 
which results are expected when the system is in a state of statistical control 
(see definition for Control Limit) 

Control Limit A range within which specified measurement results must fall to verify that the 
analytical system is in control. Control limit exceedances may require 
corrective action or require investigation and flagging of non-conforming data. 

Corrective Action The action taken to eliminate the causes of an existing non-conformity, defect, 
or other undesirable situation in order to prevent recurrence. 

Corrective and 
Preventative Action 
(CAPA) 

The primary management tools for bringing improvements to the quality 
system, to the management of the quality system’s collective processes, and 
to the products or services delivered which are an output of established 
systems and processes. 

Data Audit A qualitative and quantitative evaluation of the documentation and procedures 
associated with environmental measurements to verify that the resulting data 
are of acceptable quality (i.e. that they meet specified acceptance criteria). 

Data Quality 
Objective (DQO) 

Systematic strategic planning tool based on the scientific method that 
identifies and defines the type, quality, and quantity of data needed to satisfy a 
specified use or end user. 

Data Reduction The process of transforming raw data by arithmetic or statistical calculations, 
standard curves, concentration factors, etc., and collation into a more usable 
form. 

Definitive Data Analytical data of known quality, concentration and level of uncertainty. The 
levels of quality and uncertainty of the analytical data are consistent with the 
requirements for the decision to be made. Suitable for final decision-making. 

Demonstration of 
Capability 

A procedure to establish the ability of the analyst to generate analytical results 
of acceptable accuracy and precision. 

Detection Limit (DL) The smallest analyte concentration that can be demonstrated to be different 
than zero or a blank concentration at the 99% level of confidence. At the DL, 
the false positive rate is 1%. 
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Diesel Range 
Organics (DRO) 

A range of compounds that denote all the characteristic compounds that make 
up diesel fuel (range can be state or program specific). 

Digestion A process in which a sample is treated (usually in conjunction with heat) to 
convert the sample to a more easily measured form. 

Document Control 
(Management)   

The act of ensuring that documents (and revisions thereto) are proposed, 
reviewed for accuracy, approved for release by authorized personnel, 
distributed properly and controlled (managed) to ensure use of the correct 
version at the location where the prescribed activity is performed. 

Dry Weight The weight after drying in an oven at a specified temperature. 
Duplicate (or 
Replicate) 

The analyses or measurements of the variable of interest performed identically 
on two subsamples of the same sample. The results of duplicate analyses are 
used to evaluate analytical or measurement precision but not the precision of 
sampling, preservation or storage internal to the laboratory. 

Electron Capture 
Detector (ECD) 

Device used in GC methods to detect compounds that absorb electrons (e.g. 
PCB compounds). 

Electronic Data 
Deliverable (EDD) 

A summary of environmental data (usually in spreadsheet form) which clients 
request for ease of data review and comparison to historical results. 

Eluent A solvent used to carry the components of a mixture through a stationary 
phase. 

Elute To extract, specifically, to remove (absorbed material) from an absorbent by 
means of a solvent. 

Elution A process in which solutes are washed through a stationary phase by 
movement of a mobile phase. 

Environmental Data Any measurements or information that describe environmental processes, 
locations, or conditions; ecological or health effects and consequences; or the 
performance of environmental technology. 

Environmental 
Monitoring 

The process of measuring or collecting environmental data. 

Environmental 
Sample 

A representative sample of any material (aqueous, non-aqueous, or 
multimedia) collected from any source for which determination of 
composition or contamination is requested or required. Environmental samples 
can generally be classified as follows: 

 Non Potable Water ( Includes surface water, ground water, effluents,  
water treatment chemicals, and TCLP leachates or other extracts) 

 Drinking Water - Delivered (treated or untreated) water designated as 
potable water 

 Water/Wastewater - Raw source waters for public drinking water 
supplies, ground waters, municipal influents/effluents, and industrial 
influents/effluents 

 Sludge - Municipal sludges and industrial sludges. 
 Soil - Predominately inorganic matter ranging in classification from 

sands to clays. 
 Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and 

industrial liquid and solid wastes 
Equipment Blank A sample of analyte-free media used to rinse common sampling equipment to 

check effectiveness of decontamination procedures. 
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False Negative An analyte incorrectly reported as absent from the sample, resulting in 
potential risks from their presence. 

False Positive An item incorrectly identified as present in the sample, resulting in a high 
reporting value for the analyte of concern. 

Field Blank A blank sample prepared in the field by filling a clean container with reagent 
water and appropriate preservative, if any, for the specific sampling activity 
being undertaken. 

Field Measurement   Determination of physical, biological, or radiological properties, or chemical 
constituents that are measured on-site, close in time and space to the matrices 
being sampled/measured, following accepted test methods. This testing is 
performed in the field outside of a fixed-laboratory or outside of an enclosed 
structure that meets the requirements of a mobile laboratory. 

Field of Accreditation Those matrix, technology/method, and analyte combinations for which the 
accreditation body offers accreditation. 

Finding An assessment conclusion that identifies a condition having a significant effect 
on an item or activity. An assessment finding may be positive or negative and 
is normally accompanied by specific examples of the observed condition. (For 
DoD, the finding must be linked to a specific requirement). 

Flame Atomic 
Absorption 
Spectrometer (FAA) 

Instrumentation used to measure the concentration of metals in an 
environmental sample based on the fact that ground state metals absorb light at 
different wavelengths. Metals in a solution are converted to the atomic state by 
use of a flame. 

Flame Ionization 
Detector (FID) 

A type of gas detector used in GC analysis where samples are passed through 
a flame which ionizes the sample so that various ions can be measured. 

Gas Chromatography 
(GC) 

Instrumentation which utilizes a mobile carrier gas to deliver an environmental 
sample across a stationary phase with the intent to separate compounds out and 
measure their retention times. 

Gas Chromatograph/ 
Mass Spectrometry 
(GC/MS) 

In conjunction with a GC, this instrumentation utilizes a mass spectrometer 
which measures fragments of compounds and determines their identity by 
their fragmentation patterns (mass spectra). 

Gasoline Range 
Organics (GRO) 

A range of compounds that denote all the characteristic compounds that make 
up gasoline (range can be state or program specific).  

Graphite Furnace 
Atomic Absorption 
Spectrometry 
(GFAA) 

Instrumentation used to measure the concentration of metals in an 
environmental sample based on the absorption of light at different wavelengths 
that are characteristic of different analytes. 

High Pressure Liquid 
Chromatography 
(HPLC) 

Instrumentation used to separate, identify and quantitate compounds based on 
retention times which are dependent on interactions between a mobile phase 
and a stationary phase. 

Holding Time The maximum time that samples may be held prior to preparation and/or 
analysis as defined by the method and still be considered valid or not 
compromised (40 CFR Part 136). 
(DoD) The time elapsed from the time of sampling to the time of extraction or 
analysis, or from extraction to analysis, as appropriate.  

Homogeneity The degree to which a property or substance is uniformly distributed 
throughout a sample. 

Homologue One in a series of organic compounds in which each successive member has 
one more chemical group in its molecule than the next preceding member. 
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Inductively Coupled 
Plasma Atomic 
Emission 
Spectrometry (ICP-
AES) 

Analytical technique used for the detection of trace metals which uses plasma 
to produce excited atoms that emit radiation of characteristic wavelengths. 

Inductively Coupled 
Plasma- Mass 
Spectrometry 
(ICP/MS) 

An ICP-AES that is used in conjunction with a mass spectrometer so that the 
instrument is not only capable of detecting trace amounts of metals and non-
metals but is also capable of monitoring isotopic speciation for the ions of 
choice. 

Infrared Spectrometer 
(IR) 

An instrument that uses infrared light to identify compounds of interest. 

Initial Calibration 
(ICAL) 

The process of analyzing standards, prepared at specified concentrations, to 
define the quantitative response relationship of the instrument to the analytes 
of interest. Initial calibration is performed whenever the results of a calibration 
verification standard do not conform to the requirements of the method in use 
or at a frequency specified in the method. 

Initial Calibration 
Verification (ICV) 

A standard obtained or prepared from a source independent of the source of 
the standards for the initial calibration. Its concentration should be at or near 
the middle of the calibration range. It is done after the initial calibration. 

Inspection An activity such as measuring, examining, testing, or gauging one or more 
characteristics of an entity and comparing the results with specified 
requirements in order to establish whether conformance is achieved for each 
characteristic. 

Instrument Blank A clean sample (e.g., distilled water) processed through the instrumental steps 
of the measurement process; used to determine instrument contamination. 

Interference, spectral Occurs when particulate matter from the atomization scatters incident 
radiation from the source or when the absorption or emission from an 
interfering species either overlaps or is so close to the analyte wavelength that 
resolution becomes impossible. 

Interference, chemical Results from the various chemical processes that occur during atomization and 
later the absorption characteristics of the analyte. 

Internal Standards A known amount of standard added to a test portion of a sample as a reference 
for evaluating and controlling the precision and bias of the applied analytical 
method. 

Intermediate 
Standard Solution 

 Reference solutions prepared by dilution of the stock solutions with an 
appropriate solvent.  

International System 
of Units (SI) 

The coherent system of units adopted and recommended by the General 
Conference on Weights and Measures. 

Ion Chromatography 
(IC) 

Instrumentation or process that allows the separation of ions and molecules 
based on the charge properties of the molecules.  

Isomer One of two or more compounds, radicals, or ions that contain the same number 
of atoms of the same element but differ in structural arrangement and 
properties. 
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Laboratory Control 
Sample (LCS) 

(however named, such as laboratory fortified blank, spiked blank, or QC check 
sample): A sample matrix, free from the analytes of interest, spiked with 
verified known amounts of analytes or a material containing known and 
verified amounts of analytes and taken through all sample preparation and 
analytical steps of the procedure unless otherwise noted in a reference method. 
It is generally used to establish intra-laboratory or analyst-specific precision 
and bias or to evaluate the performance of the total analytical system, 
including all preparation and analysis steps. 

Laboratory Duplicate Aliquots of a sample taken from the same container under laboratory 
conditions and processed and analyzed independently. 

Laboratory 
Information 
Management System 
(LIMS) 

A computer system that is used to maintain all sample information from 
sample receipt, through preparation and analysis and including sample report 
generation. 

LabTrack Database used by Pace Analytical to store and track corrective actions and 
other laboratory issues. 

Learning 
Management System 
(LMS) 

A training database used by Pace Analytical to train their employees. This 
system is a self-paced system which is capable of tracking all employee 
training requirements and documentation. 

Legal Chain of 
custody 

Procedures employed to record the possession of samples from the time of 
sampling through the retention time specified by the client or program. These 
procedures are performed at the special request of the client and include the 
use of a Chain of custody Form that documents the collection, transport, and 
receipt of compliance samples by the laboratory. In addition, these protocols 
document all handling of the samples within the laboratory. 

Limit of Detection 
(LOD)   

(TNI) An estimate of the minimum amount of an analyte in a given matrix that 
an analytical process can reliably detect. 
(DoD) The smallest amount or concentration of a substance that must be 
present in a sample in order to be detected at a high level of confidence (99%). 
At the LOD, the false negative rate is 1%. 

Limit of Quantitation 
(LOQ) 

(TNI) The minimum levels, concentrations or quantities of a target variable 
(e.g. target analyte) that can be reported with a specified degree of confidence. 
(DoD) The lowest concentration that produces a quantitative result within 
specified limits of precision and bias. For DoD projects, the LOQ shall be set 
at or above the concentration of the lowest initial calibration standard. 

Laboratory 
Information 
Management System 
(LIMS) 

A computer system that is used to maintain all sample information from 
sample receipt, through preparation and analysis and including sample report 
generation.  

Learning 
Management System 
(LMS) 

A web-based database used by the laboratories to track and document training 
activities. The system is administered by the corporate training department and 
each laboratory’s learn centers are maintained by a local administrator. 

Lot A quantity of bulk material of similar composition processed or manufactured 
at the same time. 

Management Those individuals directly responsible and accountable for planning, 
implementing, and assessing work. 

Management System System to establish policy and objectives and to achieve those objectives. 
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Manager (however 
named) 

The individual designated as being responsible for the overall operation, all 
personnel, and the physical plant of the environmental laboratory. A 
supervisor may report to the manager. In some cases, the supervisor and the 
manager may be the same individual. 

Matrix The substrate of a test sample. 
Matrix Duplicate A replicate matrix prepared in the laboratory and analyzed to obtain a measure 

of precision. 
Matrix Spike (MS) 
(spiked sample or 
fortified sample) 

A sample prepared, taken through all sample preparation and analytical steps 
of the procedure unless otherwise noted in a referenced method, by adding a 
known amount of target analyte to a specified amount of sample for which an 
independent test result of target analyte concentration is available. Matrix 
spikes are used, for example, to determine the effect of the matrix on a 
method’s recovery efficiency. 

Matrix Spike 
Duplicate (MSD) 
(spiked sample or 
fortified sample 
duplicate) 

A second replicate matrix spike prepared in the laboratory and analyzed to 
obtain a measure of precision of the recovery of each analyte. 

Method A body of procedures and techniques for performing an activity (e.g., 
sampling, chemical analysis) systematically presented in the order in which 
they are to be executed. 

Method Blank A sample of a matrix similar to the batch of associated samples (when 
available) that is free from the analytes of interest and is processed 
simultaneously with and under the same conditions as samples through all 
steps of the analytical procedures: and in which no target analytes or 
interferences are present at concentrations that impact the analytical results for 
sample analyses. 

Method Detection 
Limit (MDL) 

One way to establish a Detection Limit; defined as the minimum concentration 
of a substance that can be measured and reported with 99% confidence that the 
analyte concentration is greater than zero and is determined from analysis of a 
sample in a given matrix containing the analyte.  

Method of Standard 
Additions 

A set of procedures adding one or more increments of a standard solution to 
sample aliquots of the same size in order to overcome inherent matrix effects. 
The procedures encompass the extrapolation back to obtain the sample 
concentration. 

MintMiner Program used by Pace Analytical to review large amounts of chromatographic 
data to monitor for errors or data integrity issues. 

National Institute of 
Standards and 
Technology (NIST) 

A federal agency of the US Department of Commerce’s Technology 
Administration that is designed as the United States national metrology 
institute (or NMI). 

National Pollutant 
Discharge Elimination 
System (NPDES) 

A permit program that controls water pollution by regulating point sources that 
discharge pollutants into U.S. waters. 

Negative Control Measures taken to ensure that a test, its components, or the environment do not 
cause undesired effects, or produce incorrect test results. 

Nitrogen Phosphorus 
Detector (NPD) 

A detector used in GC analyses that utilizes thermal energy to ionize an 
analyte. With this detector, nitrogen and phosphorus can be selectively 
detected with a higher sensitivity than carbon. 
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Nonconformance An indication or judgment that a product or service has not met the 
requirement of the relevant specifications, contract, or regulation; also the state 
of failing to meet the requirements. 

Not Detected (ND) The result reported for a compound when the detected amount of that 
compound is less than the method reporting limit. 

Performance Audit The routine comparison of independently obtained qualitative and quantitative 
measurement system data with routinely obtained data in order to evaluate the 
proficiency of an analyst or laboratory. 

Performance Based 
Measurement System 
(PBMS) 

An analytical system wherein the data quality needs, mandates or limitations 
of a program or project are specified and serve as criteria for selecting 
appropriate test methods to meet those needs in a cost-effective manner. 

Photo-ionization 
Detector (PID) 

An ion detector which uses high-energy photons, typically in the ultraviolet 
range, to break molecules into positively charged ions. 

Polychlorinated 
Biphenyls (PCB) 

A class of organic compounds that were used as coolants and insulating fluids 
for transformers and capacitors. The production of these compounds was 
banned in the 1970’s due to their high toxicity. 

Positive Control Measures taken to ensure that a test and/or its components are working 
properly and producing correct or expected results from positive test subjects. 

Power of Hydrogen 
(pH) 

The measure of acidity or alkalinity of a solution. 

Practical Quantitation 
Limit (PQL) 

Another term for a method reporting limit. The lowest reportable 
concentration of a compound based on parameters set up in an analytical 
method and the laboratory’s ability to reproduce those conditions. 

Precision The degree to which a set of observations or measurements of the same 
property, obtained under similar conditions, conform to themselves; a data 
quality indicator. Precision is usually expressed as standard deviation, variance 
or range, in either absolute or relative terms. 

Preservation Any conditions under which a sample must be kept in order to maintain the 
chemical and/or biological integrity of the sample. 

Proficiency Testing A means of evaluating a laboratory’s performance under controlled conditions 
relative to a given set of criteria through analysis of unknown samples 
provided by an external source. 

Proficiency Testing 
Sample 

A sample, the composition of which is unknown to the analyst and is provided 
to test whether the analyst/laboratory can produce analytical results within the 
specified acceptance criteria. 

Protocol A detailed written procedure for field and/or laboratory operation that must be 
strictly followed. 

Quality Assurance 
(QA) 

(TNI) An integrated system of management activities involving planning, 
implementation, assessment, reporting and quality improvement to ensure that 
a process, item, or service is of the type and quality needed and expected by 
the client. 
(DoD) An integrated system of activities involving planning, quality control, 
quality assessment, reporting, and quality improvement to ensure that a 
product or service meets defined standards of quality with a stated level of 
confidence. 
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Quality Assurance 
Manual (QAM) 

A document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and 
implementation of an agency, organization, or laboratory, to ensure the quality 
of its product and the utility of its product to its users. 

Quality Assurance 
Project Plan (QAPP) 

A formal document describing the detailed quality control procedures by 
which the quality requirements defined for the data and decisions pertaining to 
a specific project are to be achieved. 

Quality Control (QC) The overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defined standards to verify 
that  they meet the stated requirements established by the customer; 
operational techniques and activities that are used to fulfill requirements for 
quality; also the system of activities and checks used to ensure that 
measurement systems are maintained within prescribed limits, providing 
protection against “out of control” conditions and ensuring that the results are 
of acceptable quality. 

Quality Control 
Sample (QCS) 

A sample used to assess the performance of all or a portion of the 
measurement system. One of any number of samples, such as Certified 
Reference Materials, a quality system matrix fortified by spiking, or actual 
samples fortified by spiking, intended to demonstrate that a measurement 
system or activity is in control. 

Quality Manual A document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and 
implementation of an agency, organization, or laboratory, to ensure the quality 
of its product and the utility of its product to its users. 

Quality System A structured and documented management system describing the policies, 
objectives, principles, organizational authority, responsibilities, accountability, 
and implementation plan of an organization for ensuring quality in its work 
processes, products (items), and services. The quality system provides the 
framework for planning, implementing, and assessing work performed by the 
organization and for carrying out required QA and QC. 
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Quality System 
Matrix  

These matrix definitions are to be used for purposes of batch and quality 
control requirements: 

 Air and Emissions:  Whole gas or vapor samples including those 
contained in flexible or rigid wall containers and the extracted 
concentrated analytes of interest from a gas or vapor that are collected 
with a sorbant tube, impinger solution, filter, or other device 

 Aqueous: Any aqueous sample excluded from the definition of 
Drinking Water or Saline/Estuarine. Includes surface water, 
groundwater effluents, and TCLP or other extracts. 

 Biological Tissue:  Any sample of a biological origin such as fish 
tissue, shellfish or plant material. Such samples shall be grouped 
according to origin 

 Chemical Waste:  A product or by-product or an industrial process 
that results in a matrix not previously defined. 

 Drinking Water: Any aqueous sample that has been designated a 
potable or potentially potable water source. 

 Non-aqueous liquid:  Any organic liquid with <15% settleable solids 
 Saline/Estuarine:  Any aqueous sample from an ocean or estuary, or 

other saltwater source such as the Great Salt Lake. 
 Solids:  Includes soils, sediments, sludges, and other matrices with 

>15% settleable solids. 
Quantitation Range The range of values in a calibration curve between the LOQ and the highest 

successively analyzed initial calibration standard. The quantitation range lies 
within the calibration range. 

Random Error The EPA has established that there is a 5% probability that the results obtained 
for any one analyte will exceed the control limits established for the test due to 
random error. As the number of compounds measured increases in a given 
sample, the probability for statistical error also increases. 

Raw Data Any original factual information from a measurement activity or study 
recorded in a laboratory notebook, worksheets, records, memoranda, notes, or 
exact copies thereof that are necessary for the reconstruction and evaluation of 
the report of the activity or study. Raw data may include photography, 
microfilm or microfiche copies, computer printouts, magnetic media, 
including dictated observations, and recorded data from automated 
instruments. If exact copies of raw data have been prepared (e.g., tapes which 
have been transcribed verbatim, data and verified accurate by signature), the 
exact copy or exact transcript may be submitted. 

Reagent Blank 
(method reagent 
blank) 

A sample consisting of reagent(s), without the target analyte or sample matrix, 
introduced into the analytical procedure at the appropriate point and carried 
through all subsequent steps to determine the contribution of the reagents and 
of the involved analytical steps. 

Reagent Grade Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents that conform to the current specifications of 
the Committee on Analytical Reagents of the American Chemical Society. 

Reference Material A material or substance one or more properties of which are sufficiently well 
established to be used for the calibration of an apparatus, the assessment of a 
measurement method, or for assigning values to materials. 
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Reference Standard   (TNI) Standard used for the calibration of working measurement standards in a 
given organization or at a given location. 
(DoD) A standard, generally of the highest metrological quality available at a 
given location, from which measurements made at that location are derived. 

Relative Percent 
Difference (RPD) 

A measure of precision defined as the difference between two measurements 
divided by the average concentration of the two measurements. 

Reporting Limit (RL) The level at which method, permit, regulatory and customer-specific 
objectives are met. The reporting limit may never be lower than the Limit of 
Detection (i.e. statistically determined MDL). Reporting limits are corrected 
for sample amounts, including the dry weight of solids, unless otherwise 
specified. There must be a sufficient buffer between the Reporting Limit and 
the MDL. 
(DoD) A client-specified lowest concentration value that meets project 
requirements for quantitative data with known precision and bias for a specific 
analyte in a specific matrix. 

Reporting Limit 
Verification Standard 
(or otherwise named) 

A standard analyzed at the reporting limit for an analysis to verify the 
laboratory’s ability to report to that level. 

Representativeness A quality element related to the ability to collect a sample reflecting the 
characteristics of the part of the environment to be assessed. Sample 
representativeness is dependent on the sampling techniques specified in the 
project work plan. 

Requirement Denotes a mandatory specification; often designated by the term “shall”. 
Retention Time The time between sample injection and the appearance of a solute peak at the 

detector. 
Sample Portion of material collected for analysis, identified by a single, unique 

alphanumeric code. A sample may consist of portions in multiple containers, if 
a single sample is submitted for multiple or repetitive analysis.  

Sample Condition 
Upon Receipt Form 
(SCURF) 

Form used by Pace Analytical sample receiving personnel to document the 
condition of sample containers upon receipt to the laboratory (used in 
conjunction with a COC). 

Sample Delivery 
Group (SDG) 

A unit within a single project that is used to identify a group of samples for 
delivery. An SDG is a group of 20 or fewer field samples within a project, 
received over a period of up to 14 calendar days. Data from all samples in an 
SDG are reported concurrently. 

Sample Receipt Form 
(SRF) 

Letter sent to the client upon login to show the tests requested and pricing. 

Sample Tracking   Procedures employed to record the possession of the samples from the time of 
sampling until analysis, reporting and archiving. These procedures include the 
use of a Chain of custody Form that documents the collection, transport, and 
receipt of compliance samples to the laboratory. In addition, access to the 
laboratory is limited and controlled to protect the integrity of the samples. 

Sampling Activity related to obtaining a representative sample of the object of 
conformity assessment, according to a procedure. 

Selective Ion 
Monitoring (SIM) 

A mode of analysis in mass spectrometry where the detector is set to scan over 
a very small mass range, typically one mass unit. The narrower the range, the 
more sensitive the detector. 
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Selectivity The ability to analyze, distinguish, and determine a specific analyte or 
parameter from another component that may be a potential interferent or that 
may behave similarly to the target analyte or parameter within the 
measurement system. 

Sensitivity The capability of a method or instrument to discriminate between 
measurement responses representing different levels (e.g., concentrations) of a 
variable of interest. 

Shall Denotes a requirement that is mandatory whenever the criterion for 
conformance with the specification requires that there be no deviation. This 
does not prohibit the use of alternative approaches or methods for 
implementing the specification as long as the requirement is fulfilled. 

Should Denotes a guideline or recommendation whenever noncompliance with the 
specification is permissible. 

Signal-to-Noise Ratio The signal carries information about the analyte, while noise is made up of 
extraneous information that is unwanted because it degrades the accuracy and 
precision of an analysis and also places a lower limit on the amount of analyte 
that can be detected. In most measurements, the average strength of the noise 
is constant and independent of the magnitude of the signal. Thus, the effect of 
noise on the relative error of a measurement becomes greater and greater as 
the quantity being measured (producing the signal) decreases in magnitude. 

Spike A known mass of target analyte added to a blank sample or sub-sample; used 
to determine recovery efficiency or for other quality control purposes. 

Standard (Document) The document describing the elements of a laboratory accreditation that has 
been developed and established within the consensus principles of standard 
setting and meets the approval requirements of standard adoption 
organizations procedures and policies. 

Standard (Chemical) Standard samples are comprised of a known amount of standard reference 
material in the matrix undergoing analysis. A standard reference material is a 
certified reference material produced by US NIST and characterized for 
absolute content, independent of analytical test method. 

Standard Blank (or 
Reagent Blank) 

A calibration standard consisting of the same solvent/reagent matrix used to 
prepare the calibration standards without the analytes. It is used to construct 
the calibration curve by establishing instrument background. 

Standard Method A test method issued by an organization generally recognized as competent to 
do so. 

Standard Operating 
Procedure (SOP) 

A written document that details the method for an operation, analysis, or 
action with thoroughly prescribed techniques and steps. SOPs are officially 
approved as the methods for performing certain routine or repetitive tasks 

Standard Reference 
Material (SRM) 

A certified reference material produced by the US NIST or other equivalent 
organization and characterized for absolute content, independent of 
analytical method. 

Statement of 
Qualifications (SOQ) 

A document that lists information about a company, typically the 
qualifications of that company to compete on a bid for services. 

Stock Standard A concentrated reference solution containing one or more analytes prepared 
in the laboratory using an assayed reference compound or purchased from a 
reputable commercial source. 
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Supervisor The individual(s) designated as being responsible for a particular area or 
category of scientific analysis. This responsibility includes direct day-to-day 
supervision of technical employees, supply and instrument adequacy and 
upkeep, quality assurance/quality control duties and ascertaining that technical 
employees have the required balance of education, training and experience to 
perform the required analyses. 

Surrogate A substance with properties that mimic the analyte of interest. It is unlikely to 
be found in environmental samples and is added to them for quality control 
purposes. 

Systems Audit An on-site inspection or assessment of a laboratory’s quality system. 
Target Analytes Analytes specifically named by a client (also called project-specific analytes). 
Technical Director Individual(s) who has overall responsibility for the technical operation of the 

environmental testing laboratory. 
Test A technical operation that consists of the determination of one or more 

characteristics or performance of a given product, material, equipment, 
organism, physical phenomenon, process or service according to a specified 
procedure. The result of a test is normally recorded in a document sometimes 
called a test report or a test certificate. 

Test Method An adoption of a scientific technique for performing a specific measurement 
as documented in a laboratory SOP or as published by a recognized authority. 

Test Methods for 
Evaluating Solid 
Waste, Physical/ 
Chemical (SW-846) 

EPA Waste’s official compendium of analytical and sampling methods that 
have been evaluated and approved for use in complying with RCRA 
regulations. 

Total Petroleum 
Hydrocarbons (TPH) 

A term used to denote a large family of several hundred chemical compounds 
that originate from crude oil. Compounds may include gasoline components, 
jet fuel, volatile organics, etc. 

Toxicity 
Characteristic 
Leaching Procedure 
(TCLP) 

A solid sample extraction method for chemical analysis employed as an 
analytical method to simulate leaching of compounds through a landfill. 

Traceability The ability to trace the history, application, or location of an entity by means 
of recorded identifications. In a calibration sense, traceability relates 
measuring equipment to national or international standards, primary standards, 
basic physical conditions or properties, or reference materials. In a data 
collection sense, it relates calculations and data generated throughout the 
project back to the requirements for the quality of the project. 
(DoD) The property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an 
unbroken chain of comparisons. 

Training Document A training resource that provides detailed instructions to execute a specific 
method or job function.  

Trip Blank This blank sample is used to detect sample contamination from the container 
and preservative during transport and storage of the sample. A cleaned sample 
container is filled with laboratory reagent water and the blank is stored, 
shipped, and analyzed with its associated samples. 

Tuning A check and/or adjustment of instrument performance for mass spectrometry 
as required by the method. 
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Ultraviolet 
Spectrophotometer 
(UV) 

Instrument routinely used in quantitative determination of solutions of 
transition metal ions and highly conjugated organic compounds.  

Uncertainty 
Measurement  

The parameter associated with the result of a measurement that characterized 
the dispersion of the values that could be reasonably attributed to the 
measurand (i.e. the concentration of an analyte). 

Validation The confirmation by examination and provision of objective evidence that the 
particular requirements for a specific intended use are fulfilled. 

Verification Confirmation by examination and objective evidence that specified 
requirements have been met. 
(DoD) Note: In connection with the management of measuring equipment, 
verification provides a means for checking that the deviations between values 
indicated by a measuring instrument and corresponding known values of a 
measured quantity are consistently smaller than the maximum allowable error 
defined in a standard, regulation or specification peculiar to the management 
of the measuring equipment. The result of verification leads to a decision 
either to restore in service, to perform adjustment, to repair, to downgrade, or 
to declare obsolete. In all cases, it is required that a written trace of the 
verification performed shall be kept on the measuring instrument’s individual 
record. 

Whole Effluent 
Toxicity (WET) 

The aggregate toxic effect to aquatic organisms from all pollutants contained 
in a facility’s wastewater (effluent). 
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12.0.   REVISIONS 
 
The PASI Corporate Quality Office files both a paper copy and electronic version of a Microsoft Word 
document with tracked changes detailing all revisions made to the previous version of the Quality 
Assurance Manual. This document is available upon request. All revisions are summarized in the table 
below. 
 

Document Number Reason for Change Date 
Quality Assurance 
Manual revision 
13.0 

Increased font size of entire document. 
Section 1.7, fifth paragraph: changed length of time Technical Director can 
be gone before contacting primary authority (from 65 down to 35 days per 
TNI standard). 
Section 1.8.2: Reworded definition for Assistant GM to say “all 
departments”. 
Fixed numbering issue with sub-sections for section 1.8 and used bullet 
points instead of numbers. 
Section 1.8.19: revised position title to capture requirement of some labs. 
Section 1.9: added language to second bullet point regarding LMS. 
Section 1.9: added bullet point for on-line courses. 
Section 2.5: added third note per request from GB (in red text). 
Section 2.6: Added chart of 2-digit codes (laboratory designations) per audit 
finding from GB laboratory (matches corporate SOPs). 
Section 2.7.4: added reference for Waste Handling and Management SOT. 
Section 3.1: added more method agency references. 
Section 3.4: added reference to Training SOP at end of section. 
Section 4.1: fixed numbering issue. Removed anonymous phone number 
and added reference to the Employee Handbook. 
Section 4.2: added paragraph of Ohio VAP required language (red text). 
Section 4.3, fifth paragraph: reworded second sentence for clarity. 
Section 4.3: added paragraphs of Ohio VAP and DoD required language 
(red text). 
Section 4.4, first paragraph: added qualifier to end of paragraph that MS 
limits are used to assess the batch if the MS is used in place of the LCS. 
Section 4.4: added paragraph of Ohio VAP required language (red text). 
Section 4.6: added paragraph of Ohio VAP required language (red text). 
Section 4.7: added paragraph of Ohio VAP required language (red text). 
Section 4.10: added paragraph of Ohio VAP required language (red text). 
Section 4.11: added paragraph of DoD required language (red text). 
Section 5.1, fifth paragraph: changed wording from LAN/WAN to local 
server (as opposed to hardcopies) and added language about LMS access. 
Section 5.1.2: added paragraphs of Ohio VAP and DoD required language 
(red text). 
Added new section 5.3- Management of Change. 
Section 6.2.1: added paragraph of Ohio VAP required language (red text). 
Section 6.3.2: changed NIST thermometer calibration frequency to every 3 
years to match current practice. 
Section 7.3: added comment about Ohio VAP reporting (red text). 
Section 8.1.2, last sentence: reworded to match current practice. 
Section 8.1.3, last paragraph: reworded sentences regarding verification of 
corrective actions. 
Section 8.3: revised list of Quarterly Quality report items to match the 
revised SOP. 
Section 8.4: added last two bullet points and added second line of last 
paragraph to match ISO language.  
Section 9.1: changed bullet point items to match CAR SOP. 
Section 9.2.1: revised language to match SOP. 
Section 9.2.2: moved language from old 9.2.8 to 9.2.2. 
Section 9.2.4: added language to data review section. 

30Apr2010 
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Document Number Reason for Change Date 
Glossary: Added definitions for analytical uncertainty, audit, bias, field of 
accreditation, finding, legal COC, matrix duplicate, method, PT sample, 
sampling, verification (per TNI standard). 
Glossary: Added definitions for reporting limit verification standard and 
initial calibration verification per request. 
Glossary: revised the following definitions to match new TNI language: 
DOC, LCS, LOD, MS, MSD, preservation, QA, QC, QC sample, raw data, 
reference standard, SOPs, and traceability. Also revised language within the 
definition for Quality System Matrix (previously just called Matrix). 
Glossary: deleted definition for ‘detection limit’. 
Glossary: added definitions from company Acronym form from IT. 
Glossary: added definitions for LabTrack and MintMiner. 
Attachment VIII: added more tests to the chart per QM input including a line 
item for concentrated waste matrix for VOA 8260. 
General: changed all references to “Director of Quality, Safety, and 
Training” to “Director of Quality”. 
General: revised document references to SOTs for Waste Handling and 
Management and Sample Management. 
Removed corporate org chart from Attachment IIB and will provide this as a 
separate document to the QMs. In this way, revisions to the corporate org 
chart will not necessitate a new QAM revision. 

Quality Assurance 
Manual 14.0 

Cover page: moved signatures to cover page; added new form identification 
box in header. Added names of signatories 
Section 1.1 edited for clarity 
Section 1.3: added language to 3rd paragraph regarding compliance with 
method and client requirements (TNI V1M2, section 4.2). edited for clarity 
Section 1.4: Added language describing each of the Core Values, including 
wording from TNI V1M2, section 4.1 into the “Value Employees” line item. 
Section 1.5 added fourth bullet point 
Sections 1.6.2, 1.6.2, 1.6.3, 1.6.4 edited for clarity 
Section 1.7 edited for clarity 
Section 1.8.4: added bullet point to QM responsibilities pertaining to 
corrective actions (TNI V1M2, section 4.1.7.1). 
Section 1.8.4: added bullet point to QM responsibilities pertaining to the 
QAM (TNI V1M2, section 4.2.8.2). 
Section 1.9: reworded and reorganized parts of this section to match current 
practices using the LMS and for clarity. 
Section 1.10: moved Data Integrity section from Chapter 4 to Chapter 
1.edited for clarity. 
Section 1.11 edited for clarity 
Sections 2.1, 2.3, 2.4, 2.5, 2.8, 2.9, 2.10 edited for clarity 
Section 2.5: added additional bullet point regarding qualified data (TNI 
V1M2, section 5.8.6.g). 
Section 2.6: added DoD red letter paragraph regarding time of collection 
(DoD gray box 14). 
Section 2.7.1: added new second paragraph to discuss storage blanks (DoD 
gray box 19). 
Section 2.7.2: reworded 2nd paragraph- temperatures are checked and 
documented each day of use (TNI V1M2, section 5.5.13.1.d). 
Section 2.9: added red letter section to the end of this section regarding DoD 
subcontract labs (DoD gray box 10). 
Section 2.9: added wording to the end of the fifth paragraph in this section 
regarding providing copies of subcontract reports to the client (TNI V1M2, 
section 4.5.5). 
3.1 removed A2LA nad NVLAP and added Standard methods 
Section 3.2, 3.3 edited for clarity 
Section 3.4: added phrase to first paragraph (TNI V1M4, section 1.6.1). 
Section 3.4: added language about running DOC if a method had not been 

17Feb2011 
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Document Number Reason for Change Date 
run for 12 months (TNI V1M4, section 1.6.2). Also removed language 
regarding ‘work cells’ (removed from TNI standard). 
Section 4.0; new general paragraph added to explain specifics regarding QC 
samples (TNI V1M2, section 5.9 and DoD gray box 45). 
Section 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.9, 4.10, 4.12 edited for clarity 
Section 4.1: added DoD red letter paragraph regarding method blank 
contamination (DoD gray box D-1). 
Section 4.1: added new 4th paragraph regarding method blanks (TNI V1M4, 
section 1.7.3.1.d). 
Section 4.2: added wording to 5th paragraph regarding exceedance of LCS 
limits and data qualifiers (TNI V1M4, section 1.7.4.2.a.i and ii). 
Section 4.3: added red-letter paragraph regarding MS/MSD requirements for 
DoD (DoD gray boxes D-7 and D-8). 
Section 4.4: added wording to 2nd paragraph regarding client-specific 
surrogate criteria (DoD gray box D-12). 
Section 4.10: removed sentence from 2nd paragraph (‘sufficient buffer’ was 
too vague). 
Section 4.11: adjusted title of section. 
Section 5.1: added reference to electronic signature policy in Document 
Mgmt SOP (TNI V1M2, section 4.2.8.4.r). 
Section 5.1.2: added language to DoD red letter paragraph (DoD gray box 
20).edited for clarity 
Section 6.1: reworded 5th paragraph to compensate for change in TNI 
language regarding second source standards (TNI V1M4, section 1.7.1.1.d). 
Added small vial labeling requirement.  Added paragraph about minimum 
requirements for labeling. 
Section 6.2, 6.2.1, 6.2.2, 6.3, 6.3.5, 6.4, 7.3, 8.1.1, 8.4 edited for clarity 
Section 6.3: reworded 2nd paragraph- that all measurements are performed 
on each day if use and documented (TNI V1M2, section 5.5.13.1.d). 
Section 6.3.1 added “bracketing the range of use” also edited for clarity 
Section 7.2: added additional red-letter section for DoD data review steps to 
be added (DoD gray box 44) and added reference to Data Review SOP. 
Section 7.3: added DoD red letter paragraph regarding the recording of 
sample prep and analysis time on final reports (DoD gray box 14). 
Section 7.3: Added extra requirements for final reports when needed for 
interpretation of results (TNI V1M2, section 5.10). 
Section 8.4: edited for clarity 
Section 9.1: added paragraph regarding non-conforming work (TNI V1M2, 
section 4.9). 
Section 9.2.1 added login error 
Section 9.3 edited for clarity 
Section 11: added DoD QSM version 4.2 as a reference. 
Glossary: added definitions for NIST, reference material, standard 
(document), selectivity, acceptance criteria, accreditation, accrediting 
authority, accrediting body, analyst, assessment, atomization, calibration 
method, calibration range, calibration standard, certified reference material, 
chain of custody (as opposed to COC form), client (customer), congener, 
conformance, consensus standard, continuing calibration verification (as 
opposed to CCV standard), data audit, definitive data, detection limit, 
digestion, eluent, elute, elution, environmental data, environmental 
monitoring, homologue, inspection, interference (spectral and chemical), SI, 
instrument blank, isomer, laboratory duplicate, LOQ (added DoD version), 
manager, management, management system, matrix, method of standard 
additions, negative control, nonconformance, performance audit, positive 
control, quality manual, quantitation range, reagent blank, reference 
standard (DoD version), reporting limit (DoD version), requirement, 
retention time, sample, shall, should, signal-to-noise ratio, spike, standard 
method, standard reference material, supervisor, target analytes, technical 
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Document Number Reason for Change Date 
director, test, test method, traceability (DoD version), tuning, validation.  
Glossary: revised definitions for standard (chemical), accuracy, aliquot, 
analyte, batch, calibration, calibration curve, confirmation, corrective action, 
document control, duplicate, finding, holding time (added DoD version too), 
LCS, LOD (added DoD version too), MDL (adopted DoD clarification since 
TNI dropped MDL), precision, PT sample, quality assurance (added DoD 
version), QAPP, raw data, ICV, verification (added DoD note). 
Glossary: removed definition for calibration verification.  
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS 
 
PERCENT RECOVERY (%REC) 
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  NOTE: The SampleConc is zero (0) for theLCS and Surrogate Calculations 
 
PERCENT DIFFERENCE (%D) 
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where: 
TrueValue = Amount spiked (can also be the CF or RF of the ICAL Standards) 
Measured Value = Amount measured (can also be the CF or RF of the CCV) 

 
PERCENT DRIFT 
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RELATIVE PERCENT DIFFERENCE (RPD) 
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where: 
R1 =  Result Sample 1 
R2 =  Result Sample 2 
 
 

CORRELATION COEFFICIENT (R) 
 

 

CorrCoeff = 

 
 With: N Number of standard samples involved in the calibration 
  i Index for standard samples 
  Wi Weight factor of the standard sample no. i 
  Xi X-value of the standard sample no. i 
  X(bar) Average value of all x-values 
  Yi Y-value of the standard sample no. i 
  Y(bar) Average value of all y-values 
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS (CONTINUED) 
 

STANDARD DEVIATION (S) 
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where: 
n =  number of data points 
Xi =  individual data point 
X =  average of all data points 
 
 
 

AVERAGE (X) 
 

n

X
X

i

n
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where: 
n =  number of data points 
Xi =  individual data point 

 
RELATIVE STANDARD DEVIATION (RSD) 
 

100*
X

S
RSD   

 
where: 
S =  Standard Deviation of the data points 
X =  average of all data points 
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ATTACHMENT IIA- LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT IIB- CORPORATE ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT III- EQUIPMENT LIST (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT III- EQUIPMENT LIST (CONTINUED) 
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ATTACHMENT III- EQUIPMENT LIST (CONTINUED) 
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ATTACHMENT III- EQUIPMENT LIST (CONTINUED) 
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ATTACHMENT IV- LABORATORY FLOOR PLAN (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT IV – CONT.  MONTANA FACILITY 
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ATTACHMENT V- LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT V- LABORATORY SOP LIST (CONTINUED) 
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ATTACHMENT V- LABORATORY SOP LIST (CONTINUED) 
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ATTACHMENT V- LABORATORY SOP LIST (CONTINUED) 
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ATTACHMENT VIII- METHOD HOLD TIME*, CONTAINER AND PRESERVATION GUIDE 
(CURRENT AS OF ISSUE DATE) 

* THE HOLDING TIME INDICATED IN THE CHART BELOW IS THE MAXIMUM ALLOWABLE TIME 

FROM COLLECTION TO EXTRACTION AND/OR ANALYSIS PER THE ANALYTICAL METHOD(S). 
FOR METHODS THAT REQUIRE PROCESSING PRIOR TO ANALYSIS, THE HOLDING TIME IS 

DESIGNATED AS ‘PREPARATION HOLDING TIME/ANALYSIS HOLDING TIME’. 
 

Parameter Method Matrix Container Preservative Max Hold Time
2, 3, 7, 8-TCDD 1613B Soil 8oz Glass None 90/40 Days 

2, 3, 7, 8-TCDD 1613B Water 1L Glass 

<6oC; 
Na2S2O3 if Cl 
present 90/40 Days 

2, 3, 7, 8-TCDD 8290 Water 1L Glass 

<6oC; 
Na2S2O3 if Cl 
present 30/45 Days 

Acidity SM2310B Water Plastic/Glass <6oC 14 Days 
Alkalinity SM2320B/310.2 Water Plastic/Glass <6oC 14 Days 
Alpha Emitting Radium 
Isotopes 9315/903.0 Water Plastic/Glass pH<2 HNO3 180 days 

Anions by IC, including Br, 
Cl, F, NO2, NO3, SO4 300.0/300.1/ SM4110B Water Plastic/Glass <6oC 

Br, Cl, F, SO4 
(28 Days) 
NO2, NO3  (48 
Hours) 

Anions by IC, including Br, 
Cl, F, NO2, NO3, SO4 300.0/9056 Soil Plastic/Glass <6oC 

Br, Cl, F, SO4 
(28 Days) 
NO2, NO3  (48 
Hours) 

Aromatic and Halogenated 
Volatiles 8021 Soil 5035 vial kit 

See 5035 
note* 14 days 

Aromatic and Halogenated 
Volatiles       601/602/8021 Water 40mL vials 

pH<2 HCl; 
<6oC; 
Na2S2O3 if Cl 
present 14 Days 

Acid Volatile Sulfide Draft EPA 1629 Soil 8oz Glass <6oC 14 Days 

Bacteria, Total Plate Count SM9221D Water Plastic/WK 
<6oC; 
Na2S2O3 24 Hours 

Base/Neutrals and Acids 8270 Soil 8oz Glass <6oC 14/40 Days 

Base/Neutrals and Acids 625/8270 Water 1L Glass  

<6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Base/Neutrals, Acids & 
Pesticides 525.1/525.2 Water 1L Glass 

<6oC; 
Na2S2O3 if Cl 
present 7/30 Days 

BOD/cBOD SM5210B Water Plastic/Glass <6oC 48 hours 

BTEX/Total Hydrocarbons TO-3 Air 
Summa 
Canister None 14 Days 

BTEX/Total Hydrocarbons TO-3 Air Tedlar Bag  None 48 Hours 

Cation/Anion Balance SM1030E Water Plastic/Glass None None 
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Parameter Method Matrix Container Preservative Max Hold Time

Chloride 
SM4500Cl/9250/ 
9251/9252 Water Plastic/Glass None 28 Days 

Chlorinated Herbicides 8151 Soil 8oz Glass Jar <6oC 7/40 Days 

Chlorinated Herbicides 8151 Water 
1L Amber 
Glass 

<6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Chlorinated Herbicides 515.1 Water 
1L Amber 
Glass 

<6oC; 
Na2S2O3 if Cl 
present 14/28 Days 

Chorine, Residual SM4500Cl Water Plastic/Glass None 15 minutes 

Chlorophyll-a SM10200H Water 1L Opaque Jar 

If pH ≥ 7, 
frozen; if 
acidic process 
promptly after 
filtration 28 days if frozen 

COD SM5220C/ 410.3/410.4 Water Plastic/Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Color SM2120B,C,E Water Plastic/Glass <6oC 48 Hours 
Condensable Particulate 
Emissions EPA 202 Air Solutions None 6 Months 
Cyanide, Reactive SW846 chap.7 Water Plastic/Glass None 28 Days 

Cyanide, Total and Amenable 
SM4500CN/9010/ 
9012/335.4 Water   

pH>12 
NaOH; <6oC; 
ascorbic acid 
if Cl present  

14 Days, 
24 Hours if 
Sulfide present 

Diesel Range Organics- TPH 
DRO 8015 Soil 8oz Glass Jar <6oC 14/40 Days 
Diesel Range Organics- TPH 
DRO 8015 Water 1L Glass <6oC 7/40 Days 
Diesel Range Organics (WI) WI MOD DRO Soil 8oz Glass Jar <6oC 10/47 Days 
Diesel Range Organics (WI) WI MOD DRO Water 1L Glass <6oC 14/40 Days 
Dioxins & Furans TO-9 Air PUF None 30/45 Days 

EDB & DBCP 504.1/8011 Water 40mL vials 

<6oC; 
Na2S2O3 if Cl 
present 14 Days 

Explosives 8330/8332 Water 1L Glass <6oC 7/40 Days 
Explosives  8330/8332 Soil 8oz Glass Jar <6oC 14/40 Days 
Fecal Coliform SM9222D Water 100mL Plastic <6oC 6 Hours 
Fecal Coliform SM9222D Soil 100mL Plastic <6oC 6 Hours 
Ferrous Iron SN3500Fe-D Water Glass None Immediate 
Flashpoint/Ignitability 1010/1030 Water Plastic/Glass None 28 Days 
Fluoride SM4500Fl-C,D Water Plastic None 28 Days 
Gamma Emitting 
Radionuclides 901.1 Water Plastic/Glass pH<2 HNO3 180 days 
Gas Range Organics 8015 Water 40mL vials pH<2 HCl 14 Days 

Gasoline Range Organics 8015 Soil 5035 vial kit 
See 5035 
note* 14 days 
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Parameter Method Matrix Container Preservative Max Hold Time
Gross Alpha (NJ 48Hr 
Method) NJAC 7:18-6 Water Plastic/Glass pH<2 HNO3 48 Hrs 
Gross Alpha and Gross Beta 9310/900.0 Water Plastic/Glass pH<2 HNO3 180 days 

Haloacetic Acids 552.1/552.2 Water 
40mL Amber 
vials NH4Cl; <6oC 14/7 Days 

Hardness, Total (CaCO3) SM2340B,C/130.1 Water Plastic/Glass pH<2 HNO3 6 Months 
Heterotrophic Plate Count 
(MPC) EPA 9215B Water 100mL Plastic <6oC 24 Hours 
Hexavalent Chromium 7196/218.6/ SM3500Cr Water Plastic/Glass <6oC 24 Hours 
Hydrogen Halide & Halogen 
Emissions EPA 26 Air Solutions None 6 Months 
Lead Emissions EPA 12 Air Filter/Solutions None 6 Months 

Low Level Mercury 1631 Water Glass BrCl 

90 days (if 
preserved and 
oxidized) 

Mercury 7471 Soil 8oz Glass Jar <6oC 28 days 
Mercury 7470/245.1/245.2 Water Plastic/Glass pH<2 HNO3 28 Days 
Metals 7300/7303 Air Filters None 6 Months 
Metals (and other ICP 
elements) 6010 Soil 8oz Glass Jar None 6 months 
Metals (and other ICP 
elements) 6010/6020/200.7/ 200.8 Water Plastic/Glass pH<2 HNO3 6 Months 
Methane, Ethane, Ethene EPA Mod 8015 Water  40mL vials HCl 14 Days 
Methane, Ethane, Ethene RSK-175 Water 40mL vials HCl 14 Days 

Methane, Ethane, Ethene EPA 3C Air 
Summa 
Canister None 14 Days 

Methane, Ethane, Ethene EPA 3C Air Tedlar Bag None 48 Hours 
Methanol, Ethanol EPA 8015 Water 40mL vials <6oC 14 Days 
Methanol, Ethanol EPA 8015 Soil 2oz Glass <6oC 14 Days 

Nitrogen, Ammonia SM4500NH3/350.1 Water Plastic/Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Nitrogen, Kjeldahl 
SM4500-Norg; 
351.1/351.2 Water Plastic/Glass 

pH<2 H2SO4; 
<6oC 28 Days 

Nitrogen, Nitrate SM4500-NO3/ 352.1 Water Plastic/Glass <6oC 48 Hours 

Nitrogen, Nitrate & Nitrite SM4500-NO3/ 353.2 Water Plastic/Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Nitrogen, Nitrite SM4500-NO2/ 353.2 Water Plastic/Glass <6oC 48 Hours 

Nitrogen, Organic SM4500-Norg/ 351.2 Water Plastic/Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Non-Methane Organics EPA 25C Air 
Summa 
Canister None 14 Days 

Non-Methane Organics EPA 25C Air Tedlar Bag  None 48 Hours 
Odor SM2150B Water Glass <6oC 24 Hours 

Oil and Grease/HEM 1664A/SM5520B/ 9070 Water Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Organochlorine Pesticides & 
PCBs TO-4 Air PUF None 7/40 Days 
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Parameter Method Matrix Container Preservative Max Hold Time

Organochlorine Pesticides & 
PCBs 8081/8082/608 Water 1L Glass 

<6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Organochlorine Pesticides & 
PCBs  8081/8082 Soil 8oz Glass Jar <6oC 14/40 Days 
Organophosphorous Pesticides 8141 Soil 8oz Glass Jar <6oC 14/40 Days 

Organophosphorous Pesticides 8141 Water 
1L Amber 
Glass 

<6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Oxygen, Dissolved (Probe) SM4500-O Water Glass None 15 minutes 
Paint Filter Liquid Test 9095 Water Plastic/Glass None N/A 
Particulates PM-10 Air Filters None 6 Months 

Permanent Gases EPA 3C Air 
Summa 
Canister None 14 Days 

Permanent Gases EPA 3C Air Tedlar Bag  None 48 Hours 

pH 
SM4500H+B/9040/ 
9041/150.2 Water Plastic/Glass None 15 minutes 

Phenol, Total 420.1/420.4/9065/ 9066 Water Glass 
pH<2 H2SO4; 
<6oC 28 Days 

Phosphorus, Orthophosphate SM4500P/365.1/365.3 Water Plastic Filter; <6oC 

Filter within 15 
minutes, 
Analyze within 
48 Hours 
 

Phosphorus, Total 
SM4500P/ 
365.1/365.3/365.4 Water Plastic/Glass 

pH<2 H2SO4; 
<6oC 28 Days 

Phosphorus, Total  EPA 365.4 Soil Plastic/Glass <6oC 28 Days 
Polynuclear Aromatic 
Hydrocarbons TO-13 Air PUF None 7/40 Days 
Polynuclear Aromatic 
Hydrocarbons 8270 SIM Soil 8oz Glass Jar <6oC 14/40 Days 

Polynuclear Aromatic 
Hydrocarbons 8270 SIM Water 1L Glass 

<6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Radioactive Strontium 905.0 Water Plastic/Glass pH<2 HNO3 180 days 
Radium-226 Radon Emanation 
Technique 903.1 Water Plastic/Glass pH<2 HNO3 180 days 
Radium-228 9320/904.0 Water Plastic/Glass pH<2 HNO3 180 days 
Silica, Dissolved SM4500Si-D Water Plastic <6oC 28 Days 
Solids, Settleable SM2540F Water Glass <6oC 48 Hours 
Solids, Total SM2540B Water Plastic/Glass <6oC 7 Days 
Solids, Total (FOC) ASTM D2974 Soil Plastic/Glass <6oC 7 Days 
Solids, Total Dissolved SM2540C Water Plastic/Glass <6oC 7 Days 
Solids, Total Suspended SM2540D Water Plastic/Glass <6oC 7 Days 
Solids, Total Volatile SM2540E Water Plastic/Glass <6oC 7 Days 
Specific Conductance SM2510B/9050/120.1 Water Plastic/Glass <6oC 28 Days 
Stationary Source Dioxins & EPA 23 Air XAD Trap None 30/45 Days 
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Parameter Method Matrix Container Preservative Max Hold Time
Furans 

Stationary Source Mercury EPA 101 Air Filters None 
6 Months, 28 
Days for Hg 

Stationary Source Metals EPA 29 Air Filters None 
6 Months, 28 
Days for Hg 

Stationary Source PM10 EPA 201A Air Filters None 6 Months 
Stationary Source Particulates EPA 5 Air Filter/Solutions None 6 Months 

Sulfate 
SM4500SO4/9036/ 
9038/375.2/ASTMD516 Water Plastic/Glass <6oC 28 Days 

Sulfide, Reactive SW-846 Chap.7 Water Plastic/Glass None 28 Days 

Sulfide, Total SM4500S/9030 Water Plastic/Glass 
pH>9 NaOH; 
ZnOAc; <6oC 7 Days 

Sulfite SM4500SO3 Water Plastic/Glass None 15 minutes 
Surfactants SM5540C Water Plastic/Glass <6oC 48 Hours 

Total Organic Carbon (TOC) SM5310B,C,D/ 9060 Water Glass 
pH<2 H2SO4 
or HCl; <6oC 28 Days 

Total Organic Halogen (TOX) SM5320/9020/ 9021 Water 
Glass; no 
headspace <6oC 14 Days 

Tritium 906.0 Water Glass pH<2 HNO3 180 days 
Turbidity SM2130B/180.1 Water Plastic/Glass <6oC 48 Hours 
Uranium Radiochemical 
Method 908.0/ASTM D5174-97 Water Plastic/Glass pH<2 HNO3 180 days 

Volatiles TO-14 Air 
Summa 
Canister None 30 Days 

Volatiles TO-14 Air Tedlar Bag None 48 Hours 

Volatiles TO-15 Air 
Summa 
Canister None 30 Days 

Volatiles 8260 Soil 5035 vial kit 
See 5035 
note* 14 days 

Volatiles 8260 Water 40mL vials 

pH<2 HCl; 
<6oC; 
Na2S2O3 if Cl 
present 14 Days 

Volatiles 8260 
Conc. 
Waste 

5035 vial kit or 
40mL vials <6oC 14 Days 

Volatiles 624 Water 40mL vials 

pH<2 HCl; 
<6oC; 
Na2S2O3 if Cl 
present 

14 Days (7 
unpreserved) 

Volatiles 524.1/524.2 Water  40mL vials 

pH<2 HCl; 
<6oC; 
Na2S2O3 if Cl 
present 14 Days 

Alaska DRO AK102 Soil 8oz Glass <6oC 14/40 Days 

Alaska DRO AK102 Water 1L Glass 
pH<2 HCl; 
<6oC 14/40 Days 

Alaska RRO AK103 Soil 8oz Glass <6oC 14/40 Days 
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Parameter Method Matrix Container Preservative Max Hold Time

Alaska GRO AK101 Soil 5035 vial kit 
See 5035 
note* 14 Days 

Alaska GRO AK101 Water 40mL vials 
pH<2 HCl; 
<6oC 14 Days 

 
5035 Note: 5035 vial kit typically contains 2 vials water, preserved by freezing or, 2 vials aqueous 
sodium bisulfate preserved at 4oC, and one vial methanol preserved at <6oC and one container of 
unpreserved sample stored at <6oC. 
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SITE-SPECIFIC HEALTH AND SAFETY PLAN 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

1.0 PURPOSE 

This Site-Specific Health and Safety Plan (HASP) has been prepared by AMEC Geomatrix, Inc. 
(AMEC), on behalf of the Federal Highway Administration (FHWA), for the Avery Landing site (Site) 
located outside of Avery, Idaho (Figure 1).  This HASP outlines the health and safety procedures that 
shall be followed while conducting soil and groundwater investigations at the Site.  The Site is located 
approximately one mile west of the town of Avery, along Highway 50.   

The observance and practice of the procedures in this plan are mandatory for all AMEC employees 
while working on the project.  All contractors and visitors shall be made aware of the requirements of 
this plan; however, contractors are responsible for the health and safety of their own employees and 
subcontractors they employ and for following all applicable federal, state, and local regulations.  At a 
minimum, contractors must meet the requirements of this document. 

This HASP defines site-specific hazards and controls to prevent injury and illness among AMEC 
personnel.  This HASP is to be implemented in concert with AMEC’s written Accident Prevention 
Program. 

This HASP has been reviewed by the Project Manager and Project Health and Safety Officer.  Prior to 
entering the project area, AMEC personnel shall read this plan and be familiar with health and safety 
procedures required when working at the project.  A copy of the plan shall be available in the work 
area for inspection and review. 
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2.0 ADMINISTRATIVE INFORMATION 

Project Name:  FHWA Right-of-Way Investigation, Avery Landing 

Project Start Date:  August 2011 

Project Number:  SE1016011 

Project Address:  Approximately 1 mile west of Avery, Idaho, along Highway 50 

Project Manager:  Naila Moreira (AMEC) 

Telephone No.:  734-645-2090 

Project Health & Safety Officer:  Tim Reinhardt, CIH (AMEC) 

Telephone No.:  (206) 838-8464  

Construction Site Safety Officer/Site Supervisor:  Naila Moreira (AMEC) or designee 

Telephone No.:  734-645-2090 
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3.0 PROJECT DESCRIPTION 

The objective of the site characterization is two-fold:   

1. to evaluate the nature and extent of petroleum hydrocarbon contamination in soil on the 
FHWA owned right-of-way within the Site to determine if any cleanup will be necessary, 
and   

2. to provide data suitable to design a final removal action for cleanup of the right-of-way or 
alternatively, for documenting that no further action is necessary. 

Specifically, the extent of petroleum hydrocarbon impacts in subsurface soils of the FHWA right-of-
way will be investigated.  Although the extent of the petroleum hydrocarbon plume in site soils is 
known to approach the FHWA property, no borings or monitoring wells have been advanced within 
the right-of-way except at the northeast corner of the site, so the northern and lateral extent of 
petroleum impacts from the Avery Landing Rail Yard is inferred for the FWHA property from borings 
on Potlatch and Bentcik properties. 

The Work Plan (AMEC, 2011) objective will be achieved by conducting soil sampling for hydrocarbon 
analysis and measurements of any identified light non-aqueous phase liquids (LNAPL) at depths 
above and at the water table.  The sample collection during the investigation will consist of: (1) 
advancement of 8 shallow soil borings (to the depth of the water table), (2) continuous soil logging 
and collection of two soil samples from each boring, (3) water level measurements within each boring, 
(4) measurement of LNAPL using an oil-water interface probe, and (5) collection of up to 4 additional 
soil samples at the discretion of the geologist. 

3.1 SITE PHYSICAL DESCRIPTION 
The Avery Landing site is located in the St. Joe River Valley in the Bitterroot Mountains in northern 
Idaho, 1 mile west of the town of Avery in Shoshone County (Figure 1).  The Site is directly adjacent 
to the St. Joe River to the south and includes a portion of Highway 50 to the north.  The Site is located 
within the northeast quarter of Section 16, Township 45 North, Range 5 East, and the northwest 
corner of Section 15, Township 45 North, Range 5 East. 

Historical site use and ownership history is discussed in detail in Section 2.1 of the Work Plan 
(AMEC, 2011).  
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4.0 PRIMARY RESPONSIBILITIES 

4.1 PROJECT MANAGER 
The Project Manager (PM) will have overall responsibility for the success of the project, including the 
successful implementation of this HASP.  The PM will review health and safety issues as needed and 
as consulted and will have the authority to reallocate resources and personnel to safely accomplish 
the field work. 

In addition the PM shall: 

1. Direct all AMEC personnel involved in investigative, monitoring, and remedial activities in 
the field; 

2. Make the Project Health and Safety Officer aware of all pertinent project developments and 
plans; 

3. Make available the resources that are necessary for a safe working environment; 

4. Maintain communications with the client, as necessary; and 

5. Ensure that all AMEC project personnel have received required training, are aware of the 
potential hazards associated with site operations, have been instructed in the work 
practices necessary for personal health and safety, and are familiar with the HASP’s 
procedures for all scheduled activities and for dealing with emergencies. 

4.2 PROJECT HEALTH AND SAFETY OFFICER 
The Project Health and Safety Officer (PHSO) shall: 

1. Advise project manager and project personnel on all health and safety aspects of 
investigative, monitoring, and remedial activities conducted by AMEC personnel in the 
field; 

2. Specify required exposure monitoring to assess health and safety conditions in the field; 

3. Review any accident/incident reports and make corrective action recommendations; 

4. Modify the HASP as required based on accidents/incidents and findings regarding hazards 
and work practices; 

5. Report all accidents/incidents and findings regarding personnel exposure, field hazards, 
and work practices to the PM; 

6. Suspend hazardous field work if the PHSO believes that AMEC or a contractor’s personnel 
are or may be exposed to an immediate health hazard. 
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4.3 SITE SAFETY OFFICER 
The Site Safety Officer (SSO) may be a person dedicated to this task, or the SSO functions may be a 
collateral duty of the Site Supervisor (See Section 4.4).  The SSO shall: 

1. Ensure that appropriate personal protective equipment is available for AMEC personnel 
and enforce proper utilization of personal protective equipment by all on-site AMEC 
personnel; 

2. Ensure that all AMEC personnel have received required training, are aware of the potential 
hazards associated with site operations, have been instructed in the work practices 
necessary for personal health and safety, and are familiar with the HASP’s procedures for 
all scheduled activities and for dealing with emergencies. 

3. Observe AMEC’s and contractor’s procedures with respect to health and safety; 

4. Suspend hazardous field work if the SSO believes that AMEC or a contractor’s personnel 
are or may be exposed to an imminent health hazard; 

5. Consult with the PHSO before proceeding with the work if field personnel do not have 
required protective equipment; 

6. Implement the HASP and report any observed significant differences from the field 
conditions anticipated in the plan to the project manager; 

7. Conduct daily field safety briefings and additional briefings as needed; 

8. Calibrate monitoring equipment daily and properly record and file calibration and 
monitoring results; 

9. Under direction of the PHSO perform required exposure monitoring; 

10. Maintain monitoring equipment or arrange maintenance as necessary; 

11. Assume other duties as directed by the PHSO; and 

12. Prepare reports of any observed accidents/incidents or inadequate work practices and 
communicate them to the PM and PHSO. 

4.4 SITE SUPERVISOR 
The Site Supervisor (SS) shall: 

1. Maintain control of the project site and direct daily field operations to be consistent with 
applicable environmental and health and safety regulations, work plans, and this project 
HASP, and enforce safe work practices and proper utilization of personal protective 
equipment by all AMEC and contractor field personnel; 

2. With guidance from the PHSO, observe AMEC and contractor’s procedures with respect to 
health and safety; 
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3. Suspend hazardous field work and coordinate that suspension through the subcontractor’s 
site supervisor if the SS believes that AMEC or a contractor’s personnel are or may be 
exposed to an imminent health hazard; 

4. Consult with the PHSO before proceeding with the work if field personnel do not have 
required protective equipment; 

5. Implement the HASP and report any observed significant differences from the field 
conditions anticipated in the plan to the project manager; 

6. Conduct field safety briefings as needed; 

7. Ensure that required personal protective, monitoring, and emergency equipment is 
provided and maintained in effective working condition at all times when field work occurs; 
and 

8. Report observed accidents/incidents or inadequate work practices to the project manager 
and the PHSO. 

4.5 PROJECT PERSONNEL 
Project personnel involved in field investigations and operations shall: 

1. Take reasonable precautions to prevent injury to themselves and to their fellow employees; 

2. Perform only those tasks that they can do safely and immediately report accidents and/or 
unsafe conditions to the SSO or PHSO; 

3. Follow the procedures set forth in the HASP and report to the SSO, SS, or PHSO any 
observed deviations by AMEC or contractor personnel from the procedures described in 
the plan; and 

4. Inform the SSO and PHSO of any physical conditions that might affect their ability to 
perform the planned field tasks. 

4.6 TRAINING REQUIREMENTS 
All project personnel must comply with applicable requirements of the U.S. Department of Labor, 
Occupational Safety and Health Administration (OSHA) contained in 29 Code of Federal Regulations 
(CFR) 1910.120.  These include completion of a 40-hour health and safety training course for 
hazardous waste operations and emergency response (HAZWOPER), an annual 8-hour refresher 
training, and participation in AMEC’s medical surveillance program and respiratory protection 
program.  In addition to the 40-hour course and 8-hour refreshers, the SS (and SSO, if performing the 
duties of the SS) will have completed an 8-hour course for hazardous waste site supervisors.  
Workers using atmosphere-supplying respirators (self-contained breathing apparatus or airline 
respirators) will have at least 80 hours of training, with over 40 hours of the training focused on the 
hazards requiring the use of such respirators and associated chemical protective clothing. 
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At least one person on site will be current in cardiopulmonary resuscitation (CPR)/First Aid and the 
AMEC Bloodborne Pathogen Exposure Control Plan.  Documentation of all required training will be 
maintained on site by the SS.  Each site worker will also have a minimum of 3 days of supervised field 
experience at hazardous waste sites before being allowed to work on site without close direct 
supervision. 

Additional site-specific training that covers on-site hazards; personal protective equipment (PPE) 
requirements, use, and limitations; decontamination procedures; and emergency response 
information as outlined in this site HASP will be given by the PHSO or SSO before on-site work 
begins.  Site-specific training briefings should be documented on the “Project Health and Safety Field 
Meeting Form” (Attachment C-1).   

4.7 MEDICAL SURVEILLANCE 
All AMEC personnel in the field shall participate in AMEC’s medical surveillance program, which 
includes annual audiometric and physical examinations for employees involved in HAZWOPER 
projects.  It requires that all such personnel have medical clearance before being issued a respirator 
and participating in field activities.  Frequency of medical examinations which comply with 29 CFR 
§ 1910.120(f)(3) are: 

• Prior to performing field work; 

• At least once every 24 months (12 months if exposed to air contaminants above the 
permissible exposure limit [PEL]), or if working in respiratory protection more than 30 days 
per year); 

• At termination of employment; 

• Upon occurrence of possible unprotected overexposure to chemicals or harmful physical 
agents; and 

• More frequently if deemed necessary by a physician. 
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5.0 HAZARD ASSESSMENT 

An assessment of the potential hazards that may be encountered during investigation activities in the 
field is designated by field task in Table C-1 and discussed below.  The Material Safety Data Sheets 
(MSDS) for chemicals that will be brought to the work area to complete the work are provided in 
Attachment C-2. 

5.1 POTENTIAL CHEMICAL HAZARDS AT SITE 
Listed below are hazardous substances that are suspected to be present at the Site.  Additional 
information on these chemicals, including their acute exposure effects, is noted below. 

TABLE C-1 
 

HAZARDOUS SUBSTANCES KNOWN OR SUSPECTED AT SITE 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

 

Chemical, Form Media 

Maximum 
Concentrations
Detected at Site 
(mg/kg or µg/L)1 

Routes of 
Exposure2 Acute Exposure Symptoms 

Volatile Organic Compounds (VOCs) 

Benzene Soil 0.045 RISE 

Irritation eyes, skin, nose, respiratory system; 
dizziness; headache, nausea, staggered gait; 
anorexia, lassitude (weakness, exhaustion); 
dermatitis; bone marrow depression; [potential 
occupational carcinogen] 

sec-Butylbenzene Soil 4.5 RISE Irritation 

Total xylenes Soil 14.5 RISE 
Irritation eyes, skin, nose, throat; dizziness, 
excitement, drowsiness, incoordination, staggering 
gait; corneal vacuolization; anorexia, nausea, 
vomiting, abdominal pain; dermatitis  

Trichloroethene Soil 0.17 RISE 

Irritation eyes, skin; headache, visual disturbance, 
lassitude (weakness, exhaustion), dizziness, tremor, 
drowsiness, nausea, vomiting; dermatitis; cardiac 
arrhythmias, paresthesia; liver injury; [potential 
occupational carcinogen] 
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TABLE C-1 
 

HAZARDOUS SUBSTANCES KNOWN OR SUSPECTED AT SITE 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

 

Chemical, Form Media 

Maximum 
Concentrations
Detected at Site 
(mg/kg or µg/L)1 

Routes of 
Exposure2 Acute Exposure Symptoms 

Semivolatile Organic Compounds (SVOCs) 

1,2,4-Trimethylbenzene Soil 53 RISE 

Irritation eyes, skin, nose, throat, respiratory 
system; bronchitis; hypochromic anemia; headache, 
drowsiness, lassitude (weakness, exhaustion), 
dizziness, nausea, incoordination; vomiting, 
confusion; chemical pneumonitis (aspiration liquid) 

1,3,5-Trimethylbenzene Soil 13 RISE 

Irritation eyes, skin, nose, throat, respiratory 
system; bronchitis; hypochromic anemia; headache, 
drowsiness, lassitude (weakness, exhaustion), 
dizziness, nausea, incoordination; vomiting, 
confusion; chemical pneumonitis (aspiration liquid) 

1-Methylnaphthalene Soil 
GW 

Soil: 30 
GW: 210 RISE Irritation skin, eyes, mucous membranes, and upper 

respiratory tract 

2-Methylnaphthalene Soil 
GW 

Soil: 44 
GW: 270 RISE Irritation skin, eyes, mucous membranes, and upper 

respiratory tract 

Benzo(a)anthracene Soil 
GW 

Soil: 0.86 
GW: 1.6 RSE Dermatitis, bronchitis, [potential occupational 

carcinogen] 

Benzo(b)fluoranthene Soil 
GW 

Soil: 0.49 
GW: 0.84 RSE Dermatitis, bronchitis, [potential occupational 

carcinogen] 

Benzo(a)pyrene Soil 
GW 

Soil: 0.65 
GW:0.85 RSE Dermatitis, bronchitis, [potential occupational 

carcinogen] 

Dibenzo(a,h)anthracene Soil 0.245 RSE Dermatitis, bronchitis, [potential occupational 
carcinogen] 

Naphthalene Soil 6 RISE 

Irritation eyes; headache, confusion, excitement, 
malaise (vague feeling of discomfort); nausea, 
vomiting, abdominal pain; irritation bladder; profuse 
sweating; jaundice; hematuria (blood in the urine), 
renal shutdown; dermatitis, optical neuritis, corneal 
damage 

4-nitroaniline Soil 0.0054 RISE 
Irritation of nose and throat; cyanosis, ataxia, 
tachycardia, tachypnea, dyspnea (breathing 
difficulty), irritability, vomiting, diarrhea, convulsions, 
respiratory arrest, anemia, jaundice 

4,6-dinitro-2-
methylphenol GW 19 NA NA 

N-nitrosodiphenylamine GW 12 RIS Liver damage 
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TABLE C-1 
 

HAZARDOUS SUBSTANCES KNOWN OR SUSPECTED AT SITE 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

 

Chemical, Form Media 

Maximum 
Concentrations
Detected at Site 
(mg/kg or µg/L)1 

Routes of 
Exposure2 Acute Exposure Symptoms 

Polychlorinated Biphenyls (PCBs) 

Aroclor 1260 GW 0.028 RISE 
Irritation eyes; chloracne; liver damage; 
reproductive effects; [potential occupational 
carcinogen] 

Inorganics 

Arsenic Soil 
GW 

Soil: 45 
GW: 88.6 RI 

In animals: irritation skin, possible dermatitis; 
respiratory distress; diarrhea; kidney damage; 
muscle tremor, convulsions; possible 
gastrointestinal tract, reproductive effects; possible 
liver damage 

Antimony Soil 13 RI 
Irritation of eyes, skin, nose, throat, mouth; cough, 
dizziness, headache, nausea, vomiting, diarrhea, 
stomach cramps, insomnia, anorexia, unable to 
smell properly 

Barium Soil 1,100 RI Eye, mucous membrane, and skin irritation 

Cobalt GW 22.9 RI 
Cough, dyspnea (breathing difficulty), wheezing, 
decreased pulmonary function, weight loss, 
dermatitis, diffuse nodular fibrosis, respiratory 
hypersensitivity, asthma 

Iron Soil 
GW 

Soil: 24,600 
GW: 80,500 RI Possible irritation of eyes, skin, respiratory system. 

Lead Soil 
GW 

Soil: 410 
GW: 39.8 RI 

Eye, skin, and respiratory irritation, metallic taste, 
abdominal pain, nausea, vomiting, headache, 
muscle weakness 

Manganese Soil 
GW 

Soil: 560 
GW: 5,630 RI 

Manganism; asthenia, insomnia, mental confusion; 
metal fume fever: dry throat, cough, chest tightness, 
dyspnea (breathing difficulty), rales, flu-like fever; 
low-back pain; vomiting; malaise (vague feeling of 
discomfort); lassitude (weakness, exhaustion); 
kidney damage 

Mercury Soil 0.117 RISE 

Irritation eyes, skin; cough, chest pain, dyspnea 
(breathing difficulty), bronchitis, pneumonitis; 
tremor, insomnia, irritability, indecision, headache, 
lassitude (weakness, exhaustion); stomatitis, 
salivation; gastrointestinal disturbance, anorexia, 
weight loss; proteinuria 
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TABLE C-1 
 

HAZARDOUS SUBSTANCES KNOWN OR SUSPECTED AT SITE 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

 

Chemical, Form Media 

Maximum 
Concentrations
Detected at Site 
(mg/kg or µg/L)1 

Routes of 
Exposure2 Acute Exposure Symptoms 

Total Petroleum Hydrocarbons 
Diesel-range 
hydrocarbons 

Soil 
GW 

Soil: 5,490 
GW: 30,500 RISE Irritation 

Lube oil-range 
hydrocarbons 

Soil 
GW 8,020 R Respiratory irritation, coughing, and difficulty 

breathing 
 
1.  Maximum concentrations are in milligrams per kilogram for soil samples, and micrograms per liter 
    for water samples 
2.  RISE = respiratory, ingestion, skin, eyes. 
 
Abbreviations 
GW = groundwater 
µg/L = micrograms per liter 
mg/kg = milligrams per kilogram 
 
 
Air monitoring requirements and action levels related to potential chemical hazards at the Site are 
discussed in Section 6.0. 

5.2 POTENTIAL PHYSICAL HAZARDS 
Potential physical hazards are listed in Table C-2 and discussed below.  Specific job safety analyses 
(JSAs) for the tasks in the table below are included in Attachment C-3. 
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TABLE C-2 
 

ANTICIPATED HAZARDS 
FHWA Right-of-Way Investigation 

Avery Landing 
Avery, Idaho 

 
 Hazards 

Task Sl
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Construction Tasks 

Soil boring 
advancement/abandonment X X X X X X X X   X X X   

Soil sampling X X X X X  X    X X X   

Water Level Measurements X   X X X X     X X   

 
Common field safety hazards include slip/trip/fall hazards, sharp or rough-surface equipment, debris 
and tools, and hazards associated with working around heavy equipment.  All field personnel will keep 
materials, equipment, and debris organized and flagged as necessary to prevent trip hazards.  Field 
personnel will wear sturdy work boots or shoes while in the field.  Boots or shoes with steel toes and 
shanks are required when working at the Site.  Field personnel will wear sturdy outer gloves when 
handling sharp or rough-surfaced objects. 

5.2.1 Underground Utility Hazards 
An underground utility check via the Idaho Dig Line (IDL) shall be performed prior to initiating any 
subsurface investigation or work.  The check will include the items marked below with an X: 

    X IDL Note: The dig line must be notified at least 2 working days before any subsurface 
work begins (800-342-1585).  The confirmation number will be recorded in project 
field notes. 

    X Private Locator  

    X Plans Check.   
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     Geophysical Survey. 

5.2.2 Electrical Hazards 
Whenever possible, field personnel will avoid working under over high-voltage lines.  The SS is 
responsible for documenting a determination of the voltage and minimum approach distance to any 
potentially energized electrical distribution line.  Lines must be confirmed to be deenergized when 
minimum approach distances cannot be met.  The following are minimum clearances for overhead 
high-voltage lines. 

Normal Voltage    Minimum Required 
(phase to phase)    Clearance (feet) 

less than or equal to 50,000   10 
more than 50,000    10 + 0.4 inch per kV 

(Reference: WAC 296-24-963) 

To prevent electrocution hazards from utilization equipment, all electrical extension cords will be rated 
for the combined amperage of the equipment they power, and must be factory listed as rated SJOW 
or STOW (an “-A” extension is acceptable for either) and inspected prior to use for defects in the cord 
and plugs.  Any reduction in the original jacket, gap between the strain relief, or any evidence of 
overheating (cord discoloration or melting) will result in the immediate destruction of the cord and 
replacement as necessary.  The following safe work practices will also be enforced. 

• No exposed energized conductors operating above 50 volts to ground will be allowed 
unless properly guarded from contact by unqualified persons. 

• Electrical distribution systems and repairs to utilization equipment operating above 50 volts 
to ground will be performed only by a qualified licensed electrician. 

• All portable power tools will be inspected for defects before use and be of a double-
insulated design. 

• Any generator brought to the work area will be grounded to a suitable earth and will be 
equipped with overcurrent protection. 

• All extension cords running outside will be protected by a ground-fault circuit interrupter, 
which will be tested daily. 

• No extension cords will be routed through walls, ceilings, doors, or windows. 
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5.2.3 Noise Hazards 
Field personnel will wear hearing protection when working near large heavy equipment, such as drill 
rigs or earth movers, or in other noisy conditions.  Hearing protection will be worn when two people 
standing within 3 feet of each other cannot communicate at normal conversational voice levels.  This 
measure is designed to prevent hearing loss that can occur when daily 8-hour time weighted average 
noise exposures meet or exceed 85 decibels (dBA) [29 CFR § 1910.95(b)(2)]. 

Work will be limited to the hours of 7 AM to 7 PM, during which normal construction noise impacts are 
permitted. 

5.2.4 Heat Stress Hazards 
Heat stress is a slight to moderate hazard during the summer months in Idaho, but becomes a 
significant hazard for workers wearing protective clothing under certain conditions.  Heat stress may 
affect workers to varying degrees.  The signs, symptoms, and treatment of these varying degrees of 
heat stress are summarized below. 

• Heat rash may result from exposure to heat or humid air. 

• Heat cramps are caused by heavy sweating with inadequate electrolyte replacement.  
Signs and symptoms include muscle spasms and pain in the hands, feet, and abdomen.  
Persons experiencing these symptoms should rest in a cooler area, drink cool (not cold) 
liquids, and gently massage cramped muscles. 

• Heat exhaustion occurs from increased stress on various body organs and may include 
inadequate blood circulation due to cardiovascular insufficiency or dehydration.  Signs and 
symptoms include pale, cool, moist skin; heavy sweating; dizziness; nausea; and fainting.  
Persons experiencing these symptoms should lie down in a cooler area, drink cool liquids 
with electrolytes (Gatorade, etc.), remove any protective clothing, and cool body with wet 
compresses at forehead, back and neck, and/or armpits. 

• Heat stroke is the most serious form of heat stress.  Temperature regulation fails and the 
body temperature rises to critical levels.  Immediate action must be taken to cool the body 
before serious injury and death occur.  Competent medical help must be obtained.  Signs 
and symptoms are red, hot, usually dry skin; lack of or reduced perspiration; nausea; 
dizziness and confusion; strong, rapid pulse; and coma. 

From May 1 to September 30, if physically demanding field work will occur in the combination of 
temperatures and clothing/PPE ensembles shown in the table below, actions will be taken to prevent 
heat stress among the affected workers. 
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OUTDOOR TEMPERATURE ACTION LEVELS 

Nonbreathing clothes, including vapor- and chemical-resistant suits  
(Levels B and A, and impermeable raingear)................................................................................... 52° F 

Double-layer woven clothes, including coveralls, jackets, and sweatshirts ..................................... 77° F 

All other clothing .............................................................................................................................. 89° F 

To prevent heat stress, at least one quart per person-hour of cool potable water will be readily 
available via individual cups, and field personnel will be encouraged to drink plenty of fluids and take 
periodic work breaks in hot weather.  The SSO will promptly consult with the PHSO, and a radial 
pulse monitoring method will be implemented to ensure that adequate work-rest cycles will be 
established to manage heat stress potential among the affected workers.  The following chart 
indicates the relative risk of heat stress at combinations of temperature and relative humidity. 

Combined temperature and humidity conditions that result in a heat index exceeding 100° will trigger 
mandatory radial pulse monitoring and heat stress management.  The PHSO will be consulted to 
establish the radial pulse monitoring procedure and action levels. 
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5.2.5 Cold Stress Hazards 
Exposure to even moderate levels of cold can cause the body’s internal temperature to drop to a 
dangerously low level.  This is called hypothermia, and is a significant hazard in the fall, winter, and 
spring months in Idaho.  Exposure to temperatures below freezing can cause frostbite of hands, feet, 
and face. 

Symptoms of hypothermia include: 

• vague, slow, slurred speech; 

• forgetfulness, memory lapses; 

• inability to use hands; 

• frequent stumbling; 

• drowsiness. 
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To prevent hypothermia, field personnel will stay dry and avoid exposure.  Field personnel will be 
encouraged to wear sufficient clothing in layers such that outer clothing is wind- and waterproof and 
inner layers retain warmth (wool or polypropylene).  Field personnel will keep hands and feet well 
protected at all times. 

5.2.6 Sunburn Hazards 
Skin exposure to ultraviolet radiation can result in sunburn.  Field personnel will use long-sleeved 
shirts, hats, and sunscreen to protect against sunburn. 

5.2.7 Drilling Hazards 
Drilling hazards include noise, heavy equipment operation, rotating/moving parts, pressurized 
hydraulic lines, and slip/trip/fall hazards.  Non-drilling personnel should stay away from the area 
around the borehole during drilling.  Hard hats and safety glasses shall be worn by all personnel 
within 30 feet of the raised mast of an operating drill rig.  All personnel will be instructed as to the 
location of the “kill switch” on the drill rig. 

5.2.8 Confined Spaces 
No confined space entries are anticipated for this project.  If entry into a confined space is required, 
the PHSO must be consulted and a confined space entry plan prepared and followed prior to anyone 
entering the space. 

5.2.9 Heavy Equipment 
Personnel working in the vicinity of operating equipment and traffic will wear high-visibility safety vests 
and maintain safe distances from the equipment to avoid contact with moving equipment parts, such 
as spinning augers, backhoe/excavator arms and buckets (be aware of swing radius), tires, tracks, 
etc.  Field personnel will be sure heavy equipment operators can see them or know where they are 
whenever they are within strike distance of the equipment.  Equipment will only be approached from 
the front or side of the cab, and eye contact will be made with the equipment operator and their 
acknowledgement that it is safe to approach will be obtained prior to approaching the cab.  Ground 
personnel will avoid unnecessary proximity to pressurized hydraulic lines, which can unexpectedly 
burst while working under load. 

5.2.10 Traffic Hazards 
Truck operations in the work area pose a significant hazard to ground workers.  High-visibility safety 
vests will be worn at all times, and trucks in the work area will comply with the inspection 
requirements for controls and safety features as outlined for heavy equipment in Section 5.2.10.  A 
speed limit of 5 miles per hour on the Site will be enforced by the SS.  Trucks will only be approached 
from the front or side of the cab, and eye contact with the operator will be made prior to entering the 
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strike radius of the vehicle.  Loads leaving the work area will be securely covered to prevent loss of 
material on the highway. 

Activities at the Site that occur in or adjacent to the public right-of-way will be conducted only under an 
approved traffic control plan incorporating the current recommendations of the U.S. Department of 
Transportation manual on uniform traffic control devices.   

The boring sub-contractor will perform traffic control in accordance with the Manual of Uniform Traffic 
Control Devices (MUTCD) and Federal Highway Standards.   

5.2.11 Insects and Wildlife 
Bees and other insects may be encountered during the planned activities.  Persons with allergies to 
bees will make the SS and SSO aware of their allergies and will avoid areas where bees are 
identified.  Black widow and brown recluse spiders are occasionally encountered in dry, dark areas.  
Field personnel will maintain a safe distance from any urban wildlife encountered, including raccoons 
and rodents, to preclude a bite from a sick or injured animal.  Personnel will not put ungloved hands 
into dark places that could contain spiders, and will use tools to lift covers from catch basins and 
monitoring wells.  In order to avoid contact with bees, wasps, spiders, and mosquitoes, field personnel 
will wear gloves and long sleeved shirts as needed.  No contact with blood-borne pathogens is 
anticipated. 

5.3 GENERAL HAZARDS 
In working with or around any hazardous or potentially hazardous substances or situations, field 
personnel should plan all activities before starting any task.  Field personnel shall identify health and 
safety hazards involved with the work planned and consult with the PHSO or SSO as to how the task 
can be performed in the safest manner, if he/she has any uncertainties. 

Common field safety hazards include slip/trip/fall hazards, sharp or rough-surface equipment, debris 
and tools, and hazards associated with working around heavy equipment.  All field personnel will 
adhere to the following general safety rules. 

• Wear protective equipment and clothing, when required. 

• Wear a hard hat and safety glasses in all construction areas. 

• Wear sturdy work boots or shoes at the site.  Shoes or boots with steel toes and shanks 
are required when working around heavy loads, heavy equipment, or in areas where 
construction debris that contains nails or screws is present. 

• Do not eat, drink, or use tobacco or cosmetics in restricted work areas. 
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• Prevent splashing of liquids containing chemicals, and minimize emissions of dust. 

• Prevent back injury by never lifting or carrying a load that is heavier than you can 
comfortably handle.  When lifting heavy objects, bend the knees and use the leg muscles, 
and get assistance when necessary. 

• Keep all heat and ignition sources away from combustible liquids, gases, or any flammable 
materials.  When working in areas where combustible gases are present, use only 
intrinsically safe (non-sparking) equipment. 

• Be familiar with the physical characteristics of the work area, including: 

1. wind direction in relation to restricted work areas; 

2. accessibility of other personnel, equipment, and vehicles; 

3. areas of known or suspected chemicals in soil, surface water, or groundwater; 

4. access; 

5. nearest water sources; and 

6. location of communication devices. 

• Limit personnel and equipment in restricted work areas (Exclusion Zone and Contaminant 
Reduction Zone; see Section 8.1) to the number necessary to perform the task at hand.  
The buddy system will apply when working in restricted work areas. 

• Dispose of all wastes generated during investigative activities as directed by the Project 
Manager. 

• Inspect power cords for damage such as cuts and frays.  Suspend cords only with nylon 
rope or plastic “S” hooks. 

• When in doubt of your safety, it is better to overprotect. 

• Practice defensive driving. 

• When field activities include the use of a drill rig, all field personnel should know the 
location of the “kill switch.” 

• Wear sturdy outer gloves when handling sharp or rough-surfaced objects. 

• Keep a first-aid kit in the work area and/or in a field vehicle when performing field work. 
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6.0 AIR MONITORING 

This section defines the air monitoring necessary to protect workers on site from overexposure, in 
accordance with applicable federal and state rules.  Site characterization data indicate that inorganics, 
SVOCs, VOCs, TPH, and PCBs are present in the site soils and groundwater.  Based upon analytical 
data from the previous investigations, airborne VOCs will not pose a significant inhalation hazard 
outside of confined spaces in equilibrium with the contaminated media.  No confined space entries are 
anticipated for this project.  Therefore no respiratory protection is anticipated for this work.  If 
conditions change, the PHSO will be advised and a respiratory protection addendum will be 
developed based on the identified conditions. 

Based on soil concentrations of inorganics from previous investigations, it is unlikely AMEC personnel 
will be exposed to concentrations of contaminants above applicable exposure limits unless visible 
dust emissions are produced (> 5 mg/m3).  Therefore visible dust emissions will be controlled at all 
times.  The following air monitoring equipment will be used to screen for VOC emissions and 
exposures. 

 X     Photoionization Detector (PID) with 10.6 electron volt lamp 

The type and frequency of air monitoring for each work task is specified below.  Monitoring will be 
repeated any time odors are detected in the breathing zone of site workers.  Air monitoring 
instruments will be calibrated and maintained according to manufacturer’s specifications.  Monitoring 
will occur in the breathing zone of the most-affected worker, although area results can be used to 
supplement the required breathing zone monitoring.  Calibration information and air monitoring results 
will be recorded in project field notes. 

Task Instrument Frequency 
Soil sampling PID When collecting sample 
Oversight of soil boring advancement  PID During drilling 
 
6.1 ACTION LEVELS 
Should air monitoring indicate that vapors exceed the following action levels, a respiratory protection 
program for the site will be developed in a separate addendum. 

The SS or SSO will take the following actions when air monitoring indicates that concentrations 
exceed the following action levels are sustained for more than ONE minute in the breathing zone of 
any worker: 
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AIR MONITORING ACTION LEVELS 

PID Monitor Reading (ppm) sustained 
more >1 min in breathing zone Action 

≤ 5 Continue periodic monitoring 

> 5 Stop work and implement controls to reduce exposure 
(consult PHSO). 

≥ 50 Stop work and consult PHSO to develop additional controls 
and/or a respiratory protection addendum to the plan 

Visible Dust Emissions Stop work and implement controls to reduce exposure 
(consult PHSO). 

 
If workers suspect significant chemical exposures (e.g., detect unusual odors, develop symptoms of 
occupational exposure to the site contaminants) or have other unexplained adverse health effects 
(e.g., dizziness, nausea), workers will be encouraged to stop work and notify the PHSO 
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7.0 PERSONAL PROTECTIVE EQUIPMENT 

At a minimum, a modified Level D PPE ensemble will be used with the main objective to prevent 
unnecessary dermal exposure.  The PHSO will be consulted to up- or downgrade the PPE 
requirements if conditions warrant.  The following PPE is required, unless conditions change. 

CONSTRUCTION TASKS 

PPE Required1 
Soil 

Sampling 

Well 
Abandonment 

and Installation

Water Level 
Measurements 

Steel-Toe/Shank Boots 
(Rubber) O Av O 

Steel-Toe/Shank Boots 
(Leather) X X X 

Hard Hat X X X 

Safety Glasses/Goggles X X X 

Face Shield 
(for pressure washing)  Av  

Ear Plugs Av X O 

Gloves (Inner and Outer) Av Av O 

Gloves (Inner Only) X X X 

Tyvek Coverall (permeable) Av Av O 

Saranex Coverall    

High-visibility Vest X X X 

Other (specify)    

 
Abbreviations 
Av = Have available at work site 
O = PPE Optional 
X = PPE Required 
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8.0 ACCESS CONTROL 

The purpose of access control is to minimize potential exposure to hazards, to prevent vandalism and 
access by children and other unauthorized persons, and to provide adequate facilities for workers.  
Fencing, barriers, and/or flaggers will be used to safeguard workers from vehicular traffic, and heavy 
equipment.  A daily field log will be maintained by the SS.  The field log will include a list of all persons 
present, and will be updated whenever a visitor or contractor is allowed in the work area.  Arrival and 
departure times will be noted to enable an accurate roll call to occur in the event of an emergency. 

Work area controls and decontamination areas will be provided to limit the potential for chemical 
exposure associated with work activities.  The support zone for the work area is considered to be all 
areas outside the work area and decontamination areas.  Readily available restroom and washing 
facilities will be identified by the SS and maintained in hygienic conditions at all times. 

8.1 WORK AREA 
An exclusion zone (EZ) will be set up around each excavation work area or other location with 
exposed contaminated soils.  Only authorized personnel shall be permitted access to the EZ.  The EZ 
will be demarcated with barrier hazard tape or fencing as needed to effectively limit unauthorized 
access.  No eating, drinking, or smoking is allowed in the EZ.  Egress from the EZ will only be through 
a contamination reduction zone (CRZ)—unless warranted for imminent hazards during an emergency.  
A buddy system will be implemented at all times when workers are in the EZ and CRZ.  In this 
system, for each worker in the EZ or CRZ, either another worker in that zone will be designated to 
keep an eye on them and maintain alertness for imminent hazards and symptoms of distress, or a 
standby person will be outside the work zone in the appropriate PPE and ready to immediately enter 
the work area and assist the person in the work zone. 

8.2 DECONTAMINATION AREAS 
Equipment and personnel decontamination areas will be established up- or cross-wind and adjacent 
to the work exclusion zones.  All equipment and tools used during work activities shall be 
decontaminated in the designated decontamination area.  Decontamination procedures are described 
in Section 9.0 of this HASP. 

8.3 COMMUNICATIONS 
A field representative should contact the PM or office at least once a day while in the work area.  
Upon initial mobilization to the work area, cell phone signals will be checked for those phones 
available to the SS and SSO. 
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On-site communications will be by voice, hand-held radio, or cell phone.  Under noisy conditions, or 
when electronic systems are ineffective, a written system of hand signals will be established by the 
SS and reviewed with all field personnel to enable basic communications among field staff. 
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9.0 DECONTAMINATION PROCEDURES 

Decontamination procedures will be implemented to prevent the spread of contamination from the 
exclusion zone into the surrounding support zone or to other locations.  Decontamination will be done 
for all equipment and personnel leaving the EZ (with an exception for evacuating under life-
threatening emergency situations). 

9.1 PERSONNEL DECONTAMINATION PROCEDURES 
For personnel, a decontamination station will be established at the upwind side of the EZ/CRZ 
boundary.  Upon exiting the EZ, portable equipment will be placed on plastic sheeting for 
decontamination.  The following steps will be performed to decontaminate personnel. 

1. Brush loose mud and soil off boots, outer gloves, and Tyvek onto first sheeting zone. 

2. Step into wash tub, then wash and scrub boots with long-handled brush and Alconox 
solution. 

3. Lift and rinse boots and outer gloves with clean water sprayer, capture rinsate in wash tub, 
step onto clean sheeting. 

4. Remove outer gloves and Tyvek, store for reuse, or containerize for characterization and 
disposal. 

5. Remove respirator, hardhat, and safety glasses if contaminated; wipe down with Alconox 
and paper towels; rinse; and place on clean sheeting. 

6. Remove inner gloves (dispose) and wipe down respirator with alcohol pads; place on clean 
sheeting. 

7. Wash hands and face before eating, drinking, or smoking and at the end of the work day. 

9.2 DECONTAMINATION PROCEDURES FOR EQUIPMENT/SAMPLING GEAR 
Equipment decontamination will be at a separate CRZ for heavy equipment.  Upon exiting the EZ, 
portable equipment and tools will be brushed free of loose mud and soil.  Items that are water 
resistant will be scrubbed over a wash tub with a long-handled brush and Alconox solution, and then 
rinsed with a clean water sprayer.  Items that are not water resistant will be wiped down with alcohol 
pads and paper towels. 

Heavy equipment will be brushed down to remove loose soil and mud on a pad to capture 
contaminants.  If necessary, the equipment will then be pressure-washed or steam-cleaned to remove 
accumulated contamination.  All rinsate will be containerized for characterization and proper disposal. 
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10.0 EMERGENCY RESPONSE 

This section defines the emergency action plan for the site.  It will be rehearsed with all work area 
personnel and reviewed with visitors upon their initial visit to the work area, and whenever the plan is 
modified or the SS or SSO believe that field personnel are unclear about the appropriate emergency 
actions. 

A muster point of refuge will be identified by the SS and communicated to the field team each day.  
This point will be clear of adjacent hazards and preferably up- or cross-wind for the entire day.  In an 
emergency, all field personnel and visitors will evacuate to the muster point for roll call versus the 
daily log.  It is important that each person present understands his or her role in an emergency, and 
that s/he remains calm and act efficiently to ensure everyone’s safety. 

After every emergency is resolved, the entire project team will meet and debrief on the incident—the 
purpose is not to fix blame, but to improve the planning and response to future emergencies.  The 
debriefing will review the sequence of events, what was done well, and what can be improved.  The 
debriefing will be documented in a written format and communicated to the PHSO.  Modifications to 
the emergency plan will be approved by the PHSO. 

Reasonably foreseeable emergency situations include medical emergencies, accidental release of 
hazardous materials (such as gasoline or diesel) or hazardous waste, and general emergencies such 
as fire, thunderstorm, flooding, and earthquake.  Expected actions for each potential incident are 
outlined below. 

10.1 MEDICAL EMERGENCIES 
In the event of a medical emergency, the following procedures should be used. 

1. Stop any imminent hazard if you can safely do it. 

2. Remove ill, injured, or exposed person(s) from immediate danger if moving them will 
clearly not cause them harm, and no hazards exist to the rescuers. 

3. Evacuate other personnel present to a safe place in an upwind or cross-wind direction until 
it is safe for work to resume. 

4. If serious injury or life-threatening condition exists, call: 

911 – for paramedics, fire department, police 

Clearly describe the location, injury, and conditions to the dispatcher.  Designate a person 
to go to the site entrance and direct emergency equipment to the injured person(s).  
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Provide the responders with a copy of this health and safety plan, to alert them to 
chemicals of potential concern. 

5. Trained personnel may provide first aid/cardiopulmonary resuscitation if it is necessary and 
safe to do so.  Remove contaminated clothing and PPE only if this can be done without 
endangering the injured person. 

6. Call the PHSO and/or PM. 

7. Immediately implement steps to prevent recurrence of the accident. 

A map showing the nearest hospital location is shown at the end of this section.  The address and 
contact information for the nearest hospital is shown below: 

 Benewah Community Hospital 
 229 South 7th Street 
 St Maries, Idaho 
 (208) 245-3212 

Telephone number of nearest Poison Control Center:   (800) 222-1222  

10.2 ACCIDENTAL RELEASE OF HAZARDOUS MATERIALS OR WASTES 
In the event of accidental release of hazardous materials, the following procedures should be used. 

1. Evacuate all personnel to a safe place in an upwind direction until the PHSO determines 
that it is safe for work to resume. 

2. Alert the client point of contact of the situation.  

3. Instruct a designated person to contact the PHSO and PM and confirm a response. 

4. Contain spill, if it is possible and it can be done safely. 

5. If release is not stopped, contact 911 to alert the fire department. 

6. Contact the Idaho Communication Center at (800) 632-8000 or (208) 846-7610.  The 
center will activate Idaho’s Emergency Response Network which consists of state and 
local agencies (including designated DEQ field personnel), and if necessary, the federal 
agencies. 

7. Contact the U.S. Region 10 24-hour Emergency Response at (206) 553-1263 and the 
National Response Center at (800) 424-8802 to report the release.  

8. Initiate cleanup. 

10.3 GENERAL EMERGENCIES 
The following procedures should be followed for general emergencies. 
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• In the case of fire, rapid flooding, explosion, earthquake, or other imminent hazard, work 
shall be halted and all field personnel will be immediately evacuated to a safe place.  The 
local police/ fire department shall be notified by calling 911 if the emergency poses a 
continuing hazard. 

• In the event of a thunderstorm, outdoor work will be discontinued until the threat of 
lightning has abated. 

• During the incipient phase of a fire, the available fire extinguisher(s) may be used by 
persons trained in putting out fires, if it is safe for them to do so. 

10.4 EMERGENCY COMMUNICATIONS 
In the case of an emergency, the air horn or a vehicle horn will be used as needed to signal the 
emergency.  One long (5-second) blast will be given as the emergency/stop work signal.  If the air 
horn is not working, a vehicle horn and/or overhead waving of arms will be used to signal the 
emergency.  In any emergency, all personnel will evacuate to the designated refuge area and await 
further instruction. 

10.5 EMERGENCY EQUIPMENT 
The following minimum emergency equipment will be readily available in the work area and functional 
at all times: 

• First Aid Kit—Contents approved by the PHSO, including two bloodborne pathogen 
barriers; 

• Sorbent material sufficient to contain the volume of the largest single container of 
hazardous materials (e.g., gas and diesel) brought to the work area; 

• Two spare sets of PPE suitable for entering the EZ; and 

• A copy of the current site-specific HASP. 
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10.6 HOSPITAL ROUTE 
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Project Health & Safety Field Meeting Form 
 



SITE-SPECIFIC HEALTH AND SAFETY PLAN 
FHWA RIGHT-OF-WAY INVESTIGATION, AVERY LANDING 

Avery, Idaho 

 

PROJECT HEALTH AND SAFETY FIELD MEETING FORM 
 
Date:                              Time:                      Project No.: SE1016011  

Project Name: FHWA Right-of-Way Investigation, Avery Landing,  

Location: Avery, Idaho  

Meeting Conducted by:   

Topics Discussed: 
Physical Hazards:   

Chemical Hazards:   

Personal Protection:   

Decontamination:   

Other:   

  

  

  

  

Emergency Information:   

Hospital Location: 229 South 7th Street, St Maries, Idaho,    208-245-3212  

Attendees 

 Name/Company (printed) Signature 

    

    

    

    

    

    

    

    

    

Meeting Conducted by:   

 Signature 
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ALCONOX MSDS 
 

 

Section 1 : MANUFACTURER INFORMATION 
 

Product name: Alconox  

Supplier: Same as manufacturer.   

Manufacturer: Alconox, Inc.  
30 Glenn St.  
Suite 309  
White Plains, NY 10603.   

Manufacturer emergency 
phone number: 

800-255-3924.  
813-248-0585 (outside of the United States).   

Manufacturer: Alconox, Inc.  
30 Glenn St.  
Suite 309  
White Plains, NY 10603.   

Supplier MSDS date: 2005/03/09  

D.O.T. Classification: Not regulated.    

Section 2 : HAZARDOUS INGREDIENTS 
 

C.A.S. CONCENTRATION 
% Ingredient Name T.L.V. LD/50 LC/50 

25155-
30-0 

10-30 SODIUM 
DODECYLBENZENESULFONATE 

NOT 
AVAILABLE 

438 
MG/KG 
RAT ORAL 
1330 
MG/KG 
MOUSE 
ORAL  

NOT 
AVAILABLE  

497-19-
8 

7-13 SODIUM CARBONATE NOT 
AVAILABLE 

4090 
MG/KG 
RAT ORAL 
6600 
MG/KG 
MOUSE 
ORAL  

2300 
MG/M3/2H 
RAT 
INHALATION 
1200 
MG/M3/2H 
MOUSE 
INHALATION  

7722-
88-5 

10-30 TETRASODIUM PYROPHOSPHATE 5 MG/M3 4000 
MG/KG 
RAT ORAL 
2980 
MG/KG 
MOUSE 
ORAL  

NOT 
AVAILABLE  

7758-2 
9-4 

10-30 SODIUM PHOSPHATE NOT 
AVAILABLE 

3120 
MG/KG 
RAT ORAL 
3100 
MG/KG 
MOUSE 
ORAL 
>4640 
MG/KG 
RABBIT 
DERMAL 
  

NOT 
AVAILABLE  
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Section 2A : ADDITIONAL INGREDIENT INFORMATION 
 

Note: (supplier).  
CAS# 497-19-8: LD50 4020 mg/kg - rat oral.  
CAS# 7758-29-4: LD50 3100 mg/kg - rat oral.    

Section 3 : PHYSICAL / CHEMICAL CHARACTERISTICS 
 

Physical state: Solid   

Appearance & odor: Almost odourless.  
White granular powder.   

Odor threshold (ppm): Not available.   

Vapour pressure 
(mmHg): 

Not applicable.   

Vapour density (air=1): Not applicable.   

By weight: Not available.   

Evaporation rate  
(butyl acetate = 1): 

Not applicable.   

Boiling point (°C): Not applicable.   

Freezing point (°C): Not applicable.   

pH: (1% aqueous solution).  
9.5  

Specific gravity @ 20 °C: (water = 1).  
0.85 - 1.10  

Solubility in water (%): 100 - > 10% w/w  

Coefficient of water\oil 
dist.: 

Not available.   

VOC: None    

Section 4 : FIRE AND EXPLOSION HAZARD DATA 
 

Flammability: Not flammable.   

Conditions of 
flammability: 

Surrounding fire.   

Extinguishing media: Carbon dioxide, dry chemical, foam.  
Water  
Water fog.   

Special procedures: Self-contained breathing apparatus required.  
Firefighters should wear the usual protective gear.   

Auto-ignition 
temperature: Not available.   

Flash point (°C), 
method: 

None   

Lower flammability  
limit (% vol): Not applicable.   

Upper flammability 
limit (% vol): 

Not applicable.   

Not available.   

Sensitivity to mechanical 
impact: Not applicable.   

Hazardous combustion 
products: 

Oxides of carbon (COx).  
Hydrocarbons.   

Rate of burning: Not available.   

Explosive power: None    



msds_alconox_english_osha  
 

MS 01.10.01.03.04.0        Page 3 of 4 

Section 5 : REACTIVITY DATA 
 

Chemical stability: Stable under normal conditions.   

Conditions of instability: None known.   

Hazardous 
polymerization: 

Will not occur.   

Incompatible 
substances: 

Strong acids.  
Strong oxidizers.   

Hazardous 
decomposition products: 

See hazardous combustion products.   
 

Section 6 : HEALTH HAZARD DATA 
 

Route of entry: Skin contact, eye contact, inhalation and ingestion.   

Effects of Acute 
Exposure 

  

Eye contact: May cause irritation.   

Skin contact: Prolonged contact may cause irritation.   

Inhalation: Airborne particles may cause irritation.   

Ingestion: May cause vomiting and diarrhea.  
May cause abdominal pain.  
May cause gastric distress.   

Effects of chronic 
exposure: 

Contains an ingredient which may be corrosive.   

LD50 of product, species 
& route: > 5000 mg/kg rat oral.   

LC50 of product, species 
& route: 

Not available for mixture, see the ingredients section.   

Exposure limit of 
material: Not available for mixture, see the ingredients section.   

Sensitization to product: Not available.   

Carcinogenic effects: Not listed as a carcinogen.   

Reproductive effects: Not available.   

Teratogenicity: Not available.   

Mutagenicity: Not available.   

Synergistic materials: Not available.   

Medical conditions 
aggravated by exposure: 

Not available.   

First Aid   

Skin contact: Remove contaminated clothing.  
Wash thoroughly with soap and water.  
Seek medical attention if irritation persists.   

Eye contact: Check for and remove contact lenses.  
Flush eyes with clear, running water for 15 minutes while holding 
eyelids open: if irritation persists, consult a physician.   

Inhalation: Remove victim to fresh air.  
Seek medical attention if symptoms persist.   

Ingestion: Dilute with two glasses of water.  
Never give anything by mouth to an unconscious person.  
Do not induce vomiting, seek immediate medical attention.  
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Section 7 : PRECAUTIONS FOR SAFE HANDLING AND USE 
 

Leak/Spill: Contain the spill.  
Recover uncontaminated material for re-use.  
Wear appropriate protective equipment.  
Contaminated material should be swept or shoveled into 
appropriate waste container for disposal.   

Waste disposal: In accordance with municipal, provincial and federal regulations.   

Handling procedures and 
equipment: 

Protect against physical damage.  
Avoid breathing dust.  
Wash thoroughly after handling.  
Keep out of reach of children.  
Avoid contact with skin, eyes and clothing.  
Launder contaminated clothing prior to reuse.   

Storage requirements: Keep containers closed when not in use.  
Store away from strong acids or oxidizers.  
Store in a cool, dry and well ventilated area.    

Section 8 : CONTROL MEASURES 
 

Precautionary Measures   

Gloves/Type: 

 
Neoprene or rubber gloves.    

Respiratory/Type: 

 
If exposure limit is exceeded, wear a NIOSH approved respirator.   

Eye/Type: 

 
Safety glasses with side-shields.    

Footwear/Type: Safety shoes per local regulations.   

Clothing/Type: As required to prevent skin contact.   

Other/Type: Eye wash facility should be in close proximity.  
Emergency shower should be in close proximity.   

Ventilation 
requirements: 

Local exhaust at points of emission.   
 

 
 

 



   
                             MATERIAL SAFETY DATA SHEET
   03905
   01 00
   
   ===========================================================================
             Section 1 −− PRODUCT AND COMPANY IDENTIFICATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   PRODUCT NUMBER                                           HMIS CODES
                                                         Health            2*
      03905                                              Flammability      4
                                                         Reactivity        0
   PRODUCT NAME
      KRYLON* Industrial QUIK−MARK* Water−Based Inverted Marking Paint (APWA),
   Orange
   MANUFACTURER’S NAME                           EMERGENCY TELEPHONE NO.
      THE SHERWIN−WILLIAMS COMPANY                (216) 566−2917
      Diversified Brands
      Cleveland, OH 44115
   DATE OF PREPARATION                           INFORMATION TELEPHONE NO.
      22−OCT−06                                   (800) 247−3266
   ===========================================================================
             Section 2 −− COMPOSITION/INFORMATION ON INGREDIENTS
   % by WT       CAS No.  INGREDIENT             UNITS          VAPOR PRESSURE
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
       15        74−98−6  Propane
                               ACGIH TLV   2500  ppm                    760 mm
                               OSHA  PEL   1000  ppm
        7       106−97−8  Butane
                               ACGIH TLV    800  ppm                    760 mm
                               OSHA  PEL    800  ppm
        7       110−54−3  Hexane
                               ACGIH TLV     50  ppm                    127 mm
                               OSHA  PEL     50  ppm
        5       107−83−5  Isohexane Isomers
                               ACGIH TLV    500  ppm                    317 mm
                               ACGIH TLV   1000  ppm STEL
                               OSHA  PEL    500  ppm
                               OSHA  PEL   1000  ppm STEL
        4     64742−89−8  V. M. & P. Naphtha
                               ACGIH TLV    300  ppm                     12 mm
                               OSHA  PEL    300  ppm
                               OSHA  PEL    400  ppm STEL
        8       108−88−3  Toluene
                               ACGIH TLV     50  ppm (Skin)              22 mm
                               OSHA  PEL    100  ppm (Skin)
                               OSHA  PEL    150  ppm (Skin) STEL
      0.9       100−41−4  Ethylbenzene
                               ACGIH TLV    100  ppm                    7.1 mm
                               ACGIH TLV    125  ppm STEL
                               OSHA  PEL    100  ppm
                               OSHA  PEL    125  ppm STEL
        5      1330−20−7  Xylene
                               ACGIH TLV    100  ppm                    5.9 mm
                               ACGIH TLV    150  ppm STEL
                               OSHA  PEL    100  ppm
                               OSHA  PEL    150  ppm STEL
   
   
   Continued on page 2
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        2     14807−96−6  Talc
                               ACGIH TLV      2  mg/m3 as Resp. Dust
                               OSHA  PEL      2  mg/m3 as Resp. Dust
        2       471−34−1  Calcium Carbonate
                               ACGIH TLV     10  mg/m3 as Dust
                               OSHA  PEL     15  mg/m3 Total Dust
                               OSHA  PEL      5  mg/m3 Respirable Fraction
   ===========================================================================
             Section 3 −− HAZARDS IDENTIFICATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   ROUTES OF EXPOSURE
      INHALATION of vapor or spray mist.
      EYE or SKIN contact with the product, vapor or spray mist.
   EFFECTS OF OVEREXPOSURE
            EYES:  Irritation.
            SKIN:  Prolonged or repeated exposure may cause irritation.
      INHALATION:  Irritation of the upper respiratory system.
      May cause nervous system depression.  Extreme overexposure may result in
   unconsciousness and possibly death.
   SIGNS AND SYMPTOMS OF OVEREXPOSURE
      Headache, dizziness, nausea, and loss of coordination are indications of
   excessive exposure to vapors or spray mists.
      Redness and itching or burning sensation may indicate eye or excessive 
   skin exposure.
   MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
      None generally recognized.
   CANCER INFORMATION
     For complete discussion of toxicology data refer to Section 11.
   ===========================================================================
             Section 4 −− FIRST AID MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   
            EYES:  Flush eyes with large amounts of water for 15 minutes.
                   Get medical attention.
            SKIN:  Wash affected area thoroughly with soap and water.
                   Remove contaminated clothing and launder before re−use.
      INHALATION:  If affected, remove from exposure.  Restore breathing.
                   Keep warm and quiet.
       INGESTION:  Do not induce vomiting.
                   Get medical attention immediately.
   ===========================================================================
             Section 5 −− FIRE FIGHTING MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   FLASH POINT                        LEL      UEL
      Propellant < 0 F                0.9      9.5
   EXTINGUISHING MEDIA
      Carbon Dioxide, Dry Chemical, Alcohol Foam
   UNUSUAL FIRE AND EXPLOSION HAZARDS
      Closed containers may explode (due to the build−up of pressure) when 
   exposed to extreme heat.
      Application to hot surfaces requires special precautions.
      During emergency conditions overexposure to decomposition products may 
   cause a health hazard.  Symptoms may not be immediately apparent.  Obtain 
   medical attention.
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   SPECIAL FIRE FIGHTING PROCEDURES
      Full protective equipment including self−contained breathing apparatus 
   should be used.
      Water spray may be ineffective.  If water is used, fog nozzles are 
   preferable.  Water may be used to cool closed containers to prevent 
   pressure build−up and possible autoignition or explosion when exposed to 
   extreme heat.
   ===========================================================================
             Section 6 −− ACCIDENTAL RELEASE MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
      Remove all sources of ignition.  Ventilate the area.
      Remove with inert absorbent.
   ===========================================================================
             Section 7 −− HANDLING AND STORAGE
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STORAGE CATEGORY
      Not Available
   PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
      Keep away from heat, sparks, and open flame.  Vapors will accumulate 
   readily and may ignite explosively.
      During use and until all vapors are gone:  Keep area ventilated − Do not
   smoke − Extinguish all flames, pilot lights, and heaters − Turn off stoves,
   electric tools and appliances, and any other sources of ignition.
      Consult NFPA Code.  Use approved Bonding and Grounding procedures.
      Contents under pressure.  Do not puncture, incinerate, or expose to 
   temperature above 120F.  Heat from sunlight, radiators, stoves, hot water, 
   and other heat sources could cause container to burst.  Do not take 
   internally.  Keep out of the reach of children.
   ===========================================================================
             Section 8 −− EXPOSURE CONTROLS/PERSONAL PROTECTION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   PRECAUTIONS TO BE TAKEN IN USE
      Use only with adequate ventilation.
      Avoid contact with skin and eyes.  Avoid breathing vapor and spray mist.
      Wash hands after using.
      This coating may contain materials classified as nuisance particulates 
   (listed "as Dust" in Section 2) which may be present at hazardous levels 
   only during sanding or abrading of the dried film.  If no specific dusts 
   are listed in Section 2, the applicable limits for nuisance dusts are ACGIH
   TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3
   (total dust), 5 mg/m3 (respirable fraction).
   VENTILATION
      Local exhaust preferable.  General exhaust acceptable if the exposure to
   materials in Section 2 is maintained below applicable exposure limits. 
   Refer to OSHA Standards 1910.94, 1910.107, 1910.108.
   RESPIRATORY PROTECTION
      If personal exposure cannot be controlled below applicable limits by 
   ventilation, wear a properly fitted organic vapor/particulate respirator 
   approved by NIOSH/MSHA for protection against materials in Section 2.
      When sanding or abrading the dried film, wear a dust/mist respirator 
   approved by NIOSH/MSHA for dust which may be generated from this product, 
   underlying paint, or the abrasive.
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   PROTECTIVE GLOVES
      None required for normal application of aerosol products where minimal 
   skin contact is expected.  For long or repeated contact, wear chemical 
   resistant gloves.
   EYE PROTECTION
      Wear safety spectacles with unperforated sideshields.
   OTHER PRECAUTIONS
      Intentional misuse by deliberately concentrating and inhaling the 
   contents can be harmful or fatal.
   ===========================================================================
             Section 9 −− PHYSICAL AND CHEMICAL PROPERTIES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   
      PRODUCT WEIGHT              6.63  lb/gal     793 g/l
      SPECIFIC GRAVITY            0.80
      BOILING POINT               <0 − 325 F     <−18 − 162 C
      MELTING POINT               Not Available
      VOLATILE VOLUME             93  %
      EVAPORATION RATE            Faster than ether
      VAPOR DENSITY               Heavier than air
      SOLUBILITY IN WATER         N.A.
      pH                          7.0
      VOLATILE ORGANIC COMPOUNDS (VOC Theoretical − As Packaged)
         Volatile Weight  52.74%  Less Water and Federally Exempt Solvents
   ===========================================================================
             Section 10 −− STABILITY AND REACTIVITY
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STABILITY −− Stable
   CONDITIONS TO AVOID
      None known.
   INCOMPATIBILITY
      None known.
   HAZARDOUS DECOMPOSITION PRODUCTS
      By fire: Carbon Dioxide, Carbon Monoxide
   HAZARDOUS POLYMERIZATION
      Will not occur
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             Section 11 −− TOXICOLOGICAL INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   CHRONIC HEALTH HAZARDS
      Ethylbenzene is classified by IARC as possibly carcinogenic to humans 
   (2B) based on inadequate evidence in humans and sufficient evidence in 
   laboratory animals.   Lifetime inhalation exposure of rats and mice to high
   ethylbenzene concentrations resulted in increases in certain types of 
   cancer, including kidney tumors in rats and lung and liver tumors in mice. 
   These effects were not observed in animals exposed to lower concentrations.
   There is no evidence that ethylbenzene causes cancer in humans.
      Prolonged and repeated exposure to Hexane may cause damage to nerve 
   tissue of the arms and legs (peripheral neuropathy), resulting in muscular 
   weakness and loss of sensation.  This effect may be increased by the 
   presence of Methyl Ethyl Ketone.
      Prolonged overexposure to solvent ingredients in Section 2 may cause 
   adverse effects to the liver, urinary, cardiovascular and reproductive 
   systems.
      Reports have associated repeated and prolonged overexposure to solvents 
   with permanent brain and nervous system damage.
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   TOXICOLOGY DATA
        CAS No.     Ingredient Name
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
        74−98−6     Propane
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
       106−97−8     Butane
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
       110−54−3     Hexane
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            28700   mg/kg
       107−83−5     Isohexane Isomers
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
     64742−89−8     V. M. & P. Naphtha
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
       108−88−3     Toluene
                                 LC50   RAT     4HR     4000   ppm
                                 LD50   RAT             5000   mg/kg
       100−41−4     Ethylbenzene
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT             3500   mg/kg
      1330−20−7     Xylene
                                 LC50   RAT     4HR     5000   ppm
                                 LD50   RAT             4300   mg/kg
     14807−96−6     Talc
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
       471−34−1     Calcium Carbonate
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
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             Section 12 −− ECOLOGICAL INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   ECOTOXICOLOGICAL INFORMATION
      No data available.
   
   ===========================================================================
             Section 13 −− DISPOSAL CONSIDERATIONS
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   WASTE DISPOSAL METHOD
      Waste from this product may be hazardous as defined under the Resource 
   Conservation and Recovery Act (RCRA) 40 CFR 261.
      Waste must be tested for ignitability to determine the applicable EPA 
   hazardous waste numbers.
      Do not incinerate.  Depressurize container.  Dispose of in accordance 
   with Federal, State/Provincial, and Local regulations regarding pollution.
   ===========================================================================
             Section 14 −− TRANSPORT INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
      No data available.
   
   ===========================================================================
             Section 15 −− REGULATORY INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION
   
      CAS No.       CHEMICAL/COMPOUND                      % by WT   % Element
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
       110−54−3 Hexane                                        7
       108−88−3 Toluene                                       8
       100−41−4 Ethylbenzene                                0.8
      1330−20−7 Xylene                                        5
   
   CALIFORNIA PROPOSITION 65
      WARNING:  This product contains chemicals known to the State of 
   California to cause cancer and birth defects or other reproductive harm.
   TSCA CERTIFICATION
      All chemicals in this product are listed, or are exempt from listing,   
   on the TSCA Inventory.
   ===========================================================================
             Section 16 −− OTHER INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
      This product has been classified in accordance with the hazard criteria 
   of the Canadian Controlled Products Regulations (CPR) and the MSDS contains
   all of the information required by the CPR.
   
   
   
   
   
   
   
      The above information pertains to this product as currently formulated, 
   and is based on the information available at this time.  Addition of 
   reducers or other additives to this product may substantially alter the 
   composition and hazards of the product.  Since conditions of use are 
   outside our control, we make no warranties, express or implied, and assume 
   no liability in connection with any use of this information.



I. PRODUCT IDENTIFICATION

Manufacturer: WD-40 Company Telephone:
Emergency only: 1-(800) 424-9300 (CHEMTREC)

Address: 1061 Cudahy Place (92110) Information: (619) 275-1400
P.O. Box 80607 Chemical Name: Organic Mixture
San Diego, California Trade Name: WD-40 Aerosol
92138-0607

II. HAZARDOUS INGREDIENTS

Exposure Limit           
Chemical Name                               CAS Number                                %  ACGIH/OSHA

Aliphatic Petroleum Distillates 8052-41-3 45-50 100 ppm PEL
Petroleum Base Oil 64742-65-0 15-25 5 mg/M3 TWA (mist)
LVP Hydrocarbon Fluid 64742-47-8 12-18 1200 mg/M3 TWA
Carbon Dioxide 124-38-9 2-3 5000 ppm PEL
Non-hazardous Ingredients ‹ 10 

III. PHYSICAL DATA

Boiling Point: 323°F (minimum) Evaporation Rate: Not determined
Vapor Density (air=1): Greater than 1 Vapor Pressure: 110 ±5 PSI @ 70°F
Solubility in Water: insoluble Appearance: Light amber
Specific Gravity (H20=1): 0.817 @ 72°F Odor: Characteristic odor
Percent Volatile (volume): 74% VOC: 412 grams/liter (49.5%)

IV. FIRE AND EXPLOSION

Flash Point: 131°F Tag Closed Cup
Flammable Limits: (Solvent Portion) [Lel] 1.0% [Uel] 6.0%
Extinguishing Media: CO2, Dry Chemical, Foam.
Special Fire Fighting Procedures: Contents Under Pressure
Unusual Fire and Explosion Hazards: FLAMMABLE - U.F.C. level 3 AEROSOL

V. HEALTH HAZARD / ROUTE(S) OF ENTRY
Threshold Limit Value Aliphatic Petroleum Distillates (Stoddard Solvent) lowest TLV (ACGIH 100 ppm.)
Symptoms of Overexposure

Inhalation (Breathing): May cause anesthesia, headache, dizziness, nausea and upper respiratory irritation.
Skin contact: May cause drying of skin and/or irritation.
Eye contact: May cause irritation, tearing and redness.
Ingestion (Swallowed): May caused irritation, nausea, vomiting and diarrhea.

First Aid Emergency Procedures
Ingestion (Swallowed): Do not induce vomiting, seek medical attention.
Eye Contact: Immediately flush eyes with large amounts of water for 15 minutes.
Skin Contact: Wash with soap and water.
Inhalation (Breathing): Remove to fresh air. Give artificial respiration if necessary.

If breathing is difficult, give oxygen.

Pre-existing medical conditions such as eye, skin and respiratory disorders may be 
aggravated by exposure.

DANGER!
Aspiration Hazard: If swallowed, can enter lungs and may cause chemical pneumonitis.

Do not induce vomiting. Call Physician immediately.

Suspected Cancer Agent The components in this mixture have been found to be noncarcinogenic by NTP,
Yes___   No___ IARC and OSHAX

MATERIAL SAFETY DATA SHEET
N F PA

2
2

0
0

Fire

Health

Reactivity

Special



VI. REACTIVITY DATA

Stability: Stable ____  Unstable____
Conditions to avoid: NA
Incompatibility: Strong oxidizing agents
Hazardous decomposition products: Thermal decomposition may yield carbon monoxide and/or carbon dioxide.
Hazardous polymerization: May occur ____ Will not occur____

VII. SPILL OR LEAK PROCEDURES

Spill Response Procedures
Spill unlikely from aerosol cans. Leaking cans should be placed in plastic bag or open pail until pressure has dissipated.

Waste Disposal Method
Empty aerosol cans should not be punctured or incinerated; bury in land fill. Liquid should be incinerated or buried in
land fill. Dispose of in accordance with local, state and federal regulations.

VIII. SPECIAL HANDLING INFORMATION

Ventilation: Sufficient to keep solvent vapor less than TLV.
Respiratory Protection: Advised when concentrations exceed TLV.
Protective Gloves: Advised to prevent possible skin irritation.
Eye Protection: Approved eye protections to safeguard against potential eye contact, irritation or injury.
Other Protective Equipment: None required.

IX. SPECIAL PRECAUTIONS

Keep from sources of ignition. Avoid ex c e s s i ve inhalation of spray part i c l e s, do not take intern a l l y. Do not puncture, incinerate or
store container above 120°F. Exposure to heat may cause bu r s t i n g . Keep can away from electrical current or battery term i n a l s.
E l e c t rical arcing can cause bu rn-through (puncture) which may result in flash fire, causing serious injury. Keep from children.

X.TRANSPORTATION DATA (49 CFR 172.101)

Domestic Surface
Description: Consumer Commodity
Hazard Class: ORM-D
ID No: None
Label Required: Consumer commodity (ORM-D)

XI. REGULATORY INFORMATION

All ingredients for this product are listed on the TSCA inventory.
SARA Title III chemicals: None
California Prop 65 chemicals: None
CERCLA reportable quantity: None
RCRA hazardous waste no: D001 (Ignitable)

SIGNATURE: Peter Fougner TITLE: Director of Global Quality Assurance

REVISION DATE: December, 2004   SUPERSEDES: November, 2003         

NA: Not applicable    NDA: No data available                   ‹ = Less than    › = More than

We believe the statements, technical information and recommendations contained herein are reliable. However,  the data is provided without warranty, expressed
or implied. It is the user’s responsibility both to determine safe conditions for use of this product and assume loss, damage or expense, direct or consequential,
arising from its use. Before using product, read label.

MSDS No.:WDA

X

X
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JOB SAFETY 

ANALYSIS 
JSA # 

Project Name: Avery Landing Project No: SE0116011.00003 Date: 7/18/11 
Task:  Drilling, Sampling, Installation of MW Task Location: Avery, ID 

For this Project and Task, this document is a Certification of Hazard Assessment
Completed by: Nick Bacher Reviewed by: Tim Reinhardt 

Notes:  
Task Hazard Risk Control Method 
Mobilization To 
Site 

Driving accidents Vehicle to be fit for purpose and well maintained. 

    Loads to be secure and not to exceed vehicle specifications or 
legal limits. 

    Driver to be licensed, trained and medically fit 
    Driver to be rested and alert 
    Minimize cell phone use 
    PLAN YOUR ROUTE AHEAD OF TIME   
    Driver must not be under the influence of alcohol, drugs or 

medication that impairs ability to drive vehicle. 

Set Up Work Site Auto / public traffic 
Notify attendant or site manager / owner of work activities and 
location. 

    Work location to be barricaded off 

    
High visible clothing to be worn at all times while in operational 
areas 

  
Uneven or unstable 
ground Visually examine site prior to entry. 

 Soil Boring / 
Drilling   

Set-up adequate exclusion zone – only trained, inducted and 
authorized personnel within this area  

  Struck by, caught by 

Stay clear of rotating auger / equipment – no hands, feet, loose 
clothes, or any body part to be near rotating equipment.  Rotation 
to stop for sampling etc.  Avoid exposure to burst hazard from 
pressurized hydraulic lines 

  
Impact by suspended 
loads Do not walk under suspended loads 

  
Hearing damage from 
high noise levels 

USE HEARING PROTECTION (EAR MUFFS OR EAR 
PLUGS) IF normal conversation difficult to hear at 3 feet 

  
Vapors and airborne 
particulates MONITOR AIR CONCENTRATIONS per air monitoring plan 

    
Stop work if hazardous conditions identified – reassess and take 
the necessary precautions. 

    
Wear appropriate PPE including face shield / safety glasses, dust 
masks or respirators, long sleeve shirts and pants. 

  Slip, trip & fall Keep work area tidy and clean – remove excess cuttings. 
    Keep work surfaces dry where possible 

    
Wear appropriate PPE including non-slip soles or rubber boots if 
working on wet or slick surfaces 

  Slip, trip & fall Stay aware of footing and do not run 
  Heat / cold stress Take regular breaks on hot days or if feeling faint or overexerted 
    Consume adequate food / beverages (water / sports drink) 
    If possible, adjust work schedule to avoid temperature extremes 

  
Hazard from Striking 
Underground Services 

Call local 1-call utility locator at least 2 days in advance of field 
work. 

  
Augment 1-call with professional cable locator to locate and 
identify all services in potential drilling area. 

  
Develop and review checklist of all potential utilities serving site 
and structures, and positively locate them. 
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Due diligence review of active and historic utility lines and 
subsurface structures with site representatives. 

  
Near suspected unlocated utilities, hand excavate or air knife to 
potential utility depth. 

  
Hand excavate or air knife to potential depth when within 2 feet of 
know utility lines. 

  Inspect initial 3 feet of cuttings for utility bedding material . 
  UV exposure Wear correct PPE (neck to toe clothing & sun block, as needed) 

  
Lifting heavy 
equipment Do not lift or move heavy equipment without assistance 

    
Use proper bending / lifting techniques by lifting with arms and 
legs and not with back.  Keep back straight while lifting 

    Take breaks if feeling faint or over exerted 
  Muscle strain injury Use correct manual lifting methods. 
  Driller to manage soil sampling. 

Soil Sampling 

Handling contaminated 
materials / soils / 
groundwater 

Wear appropriate PPE including nitrile gloves, safety glasses and 
neck to toe clothing. 

  Sharp sampling tools 

Use correct tools for opening split spoon sampler / push tubes, 
don’t use excessive force and keep body parts clear of tool path if 
it slips. 

  Vapors and dusts Monitor per air monitoring plan 
   Work upwind of sampling area if possible 
 Monitoring well 
installation 

Pinch points Watch for pinch points when assembling and installing well pieces 

  Slip, trip & fall Keep work area tidy and clean –remove excess cuttings. 
    Keep work surfaces dry where possible 
  

  
Wear appropriate PPE including non-slip rubber boots if working 
on wet or slick surfaces 
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